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© Novel N-substituted mercaptopropanamid d rivatives of the formula: 
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W CH 2 

I I 

R 1 -CH-CH-CONH-X-R 3 ( I ) 

wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an alkyl or an araikyi, R a is an aryi which may optionally have substituent(s), a heterocyclic 
group which may optionally have substituerrt(s) f or an alkyl which may optionally have substituent(s), X is a 
cycioalkyiene, a cycioalkylidene. or a phenylene which may optionally have substituent(s> or may optionally 
be fused with other ring, and Ra is carboxyi or a group convertible into carboxyl when cleaved within the 
biobody, or a pharmaceuticaily acceptable salt thereof, and a solid solution of said N-substituted mercap- 
topropanamide derivative with an amino acid, which have excellent enkephaiinase inhibitory activity and are 
useful for the treatment of mild to moderate pain, and a pharmaceutical composition containing said 
compounds as an active ingredient and processes for preparing these compounds. 
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N-SUBST1TUTED MERCAPTOPROPANAMIDE DERIVATIVES 



This invention relates to novel N-substituted mercaptopropanamide derivatives or a salt thereof and a 
solid solution of the derivative with an amino acid, which are useful as an enkephalinase inhibitor. More 
particularly, it relates to N-substitutsd mercaptopropanamide derivatives of the formula: 

I 2 
I I 2 

R 1 -CH-CH-CONH-X-R 3 { I ) 



wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an alkyl or an araikyl, R2 is an aryl which may optionally have substituent(s) f a heterocyclic 
75 group which may optionally have substituent(s), or an alkyl which may optionally have substituent(s), X is a 
cycioalkylene; a cycloalkylidene, or a phenyiene which may optionally have substituent(s> or may optionally 
be fused with other ring, and Ra is carboxyl or a group convertible into carboxyl when cleaved within the 
biobody, or a pharmaceuticaily acceptable salt thereof, and a solid solution of said N-substituted mercap- 
topropanamide derivative with an amino acid. 

20 

Prior Art 

Enkephalin is an endogenous peptide which binds specifically with morphine receptors and exhibits 
morphine- like activity and has the following formula; 
25 Tyr-Gly-Gly-Phe-A 

wherein A is Met or Leu. 

Although the physiological meaning thereof is still unclear, it is assumed that it shows control of pain 
sensation, thermoregulation, regulation of neuroendocrine function and further central action such as effects 
on feeding or drinking behavior. Enkephalinase decomposes enkephalin by cleaving Giy 3 - Phe* bond 
30 thereof. 

The compounds of this invention inhibit enkephalinase and thereby maintain the activity of enkephalin, 
by which the compounds show ahaiegesic activity and so on. 

It is disclosed in Nature, 288, 286 - 288 (1980) that thiorphan, i.e. [(D,L)-2-mercaptomethyl-3- 
phenylpropionyljgiycine shows analgesic activity due to enkephalinase inhibitory activity by cerebroven- 

35 tricular administration or parenteral administration. It is also known that various other mercaptoal- 
kanoylamide derivatives show analgesic activity due to enkaphalinase inhibitory activity (cf. Japanese Patent 
First Publication (Kokai) Nos. 158746/1981, 148759/1984 and 136554/1985, French Patent Publication No. 
2,556,721, South African Patent 8400670, etc.) 

The above literatures except Japanese Patent First Publication (Kokai) No. 148759/1984 disclose the 

40 compounds of the above formula (I) wherein X is an unsubstituted or substituted alkyiene, and Japanese 
Patent Rrst Publication (Kokai) No. 148759/1984 discloses the compounds of the formula (I) wherein X is - 
(benzene)-CHa-. On the other hand, the compounds of this invention are different from these known 
compounds and are characteristic in the X moiety, that is, they have the formula (I) wherein X is a 
cycioalkylene, a cycloalkylidene or a phenyiene which may optionally have substituent(s) or may optionally 

4Q be fused with other ring. 



Summary Description of the Invention 

An object of the invention is to provide novel N-substituted mercaptopropanamide derivatives or a salt 
thereof, and a solid solution of the N-substituted mercaptopropanamide derivative with an amino acid, which 
can show analgesic activity even by oral administration. Another object of the invention is to provide a 
pharmaceutical composition comprising as an active ingredient the compound as set forth above. A further 
object of the invention is to provide a method for treating aches by administering the active compound to 
the patients. A still further object of the invention is to provid a m thod for preparing the solid solution. 



3 



-mis 



EP 0 318 859 A2 



These and other objects and advantages of the invention will be apparent to those skilled in the art from the 
following description. 

5 Detailed Description of the Invention 

The N-substituted mercaptopropanamide derivatives of the invention have the formula (I) described 
hereinbefore. 

The salts of the N-substituted mercaptopropanamide derivatives include pharmaceuticals/ acceptable 
io sails, for example, salts with alkali metals such as sodium, potassium, etc., salts with alkaline earth metals 
such as calcium, magnesium, etc., salts with basic amino acids such as lysine, arginine, etc.. salts with 
organic bases such as triethylamine, dicyclohexylamine, etc., and the like. 

The "group convertible into mercapto when cleaved within the blobody" includes, for example, FU-CO- 
S- (wherein R* is hydrogen atom, an alky I, a cycloaikyl, a cycloalkyl-aikyl, an alkoxy, or an aryi, aralkyl, 
75 heterocyclic group, heterocyclic group-substituted aikyl, or aryloxyalkyl. these ring-containing groups having 
optionally substltutent(s) on the ring, or an N-(Ci-C*) aikyl substituted or unsubstituted amino group), Rs-S- 
S- (wherein Rs is hydrogen atom, an aikyl, a cycloaikyl, a cycloalkyl-alkyl, or an aryl, aralkyl, heterocyclic 
group, or heterocyclic group-substituted aikyl, these ring-containing groups having optionally substituent(s) 
an the ring), or ReCO-S- (wherein Re CO- is a residue of an N-substituted or unsubstituted amino acid). 
20 The "alky!" denotes an aikyl having 1 to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl or 
butyl. 

The substituent in the aikyl includes amino, a mono- or di-(Ci-Ci) aikyl substituted amino, hydroxy, a 
halogen (e.g. fluorine, chlorine, bromine or iodine), cyano, an acyloxy, and the like. 

The "aralkyl" denotes a (Ci-C*) aikyl substituted by aryi as mentioned above, such as benzyl, 
25 phenyethyl, naphthylmethyl, indenyfmethyl, and the like. 

The "aryl" includes, for example, phenyl, naphthyl, indenyi, and the like. 

The "heterocyclic group" includes, for example, nitrogen-containing heterocyclic groups such as 
pyridyl, pyrrolyi, pyrazinyl, imidazolyi, Indolyl, quinolyl, dihydropyridyl, pyrrolidinyl, or piperidyl; oxygen- 
containing heterocyclic groups such as furyi, pyranyl, dihydropyranyl, chromanyl, or 1 ,3-dioxotanyi; sulfur- 
30 containing heterocyclic groups such as thienyl; two or more hetero atoms-containing heterocyclic groups 
such as isothiazoiyl, benzisoxazolyl, or morpholinyl. 

The "cycloalkytene" denotes a cycloaikylene having 3 to 7 carbon atoms, such as cyclopropylene, 
cyclobutylene, cyclopentylene, cyclohexylene, or cycloheptylene. 

The "cycloalkyiidene" denotes a cycloalkylidene having 3 to 7 carbon atoms, such as cyclopropylidene, 
35 cyclobutylidene, cyciopentylidene, cyclohexylidene, or cycloheptyiidene. 

The "substituent on the ring" in aryl, aralkyl, heterocyclic group, heterocyclic-group-substituted aikyl, 
aryloxyalkyl, heterocyclic amidoaikyt and benzene-fused lactonyl includes, the substituted or unsubstituted 
aikyl as mentioned above, phenyl, heterocyclic group, heterocyclic group-substituted aikyl, hydroxy, a lower 
aikoxy, a lower alkyithio, nitro, cyano, a halogen, a mono- or di-(Ci-Ci) aikyl substituted or unsubstituted 
40 amino, an N-(Ct-C4) aikyl substituted or unsubstituted amino-fCi-C*) alkoxy, and the like. 

The "ring to be fused with phenylene" includes benzene, pyridine, piperidine, imidazole, oxazole, and 
the like. 

The "group convertible into carboxyl when cleaved within the biobody" includes, for example, -COOR7 
(wherein R 7 is a cycloaikyl, a cycloaikyl-alkyl, an alkoxycarbonytaikyl, an N-substituted or unsubstituted 

46 aminocarbonylaikyi, an acyloxyalkyl, a substituted or unsubstituted aikyl, an alkoxy carbony I. or an aryl, 
aralkyl, aryloxyalkyl, heterocyclic group, heterocyclic group-substituted aikyl, heterocyclic amidoalkyl, or 
benzene-fused lactonyl, these ring-containing groups having optionally substituent(s), or an N-substituted or 
unsubstituted aminocarbonyl), or -CONHRs (wherein -NHFU means a residue of natural amino acids which 
may optionally be esterifled). 

50 The "residue of N-substituted amino acids" denotes residues of amino adds N-substituted by an acyl 
group such as acetyl, propionyl, pivaioyl, benzoyl or cyclohexanecarbonyl, or by an N-protecting group 
such as t-butyioxycarbonyl or benzyioxycarbonyl, and includes, for example, N-(cyclohexanecarbonyl)-D- 
alanine, N-(t-butyloxycarbonyl)glycine, N-(benzyloxycarbonyl)-L-phenylalanine, and the like. 

The "acyl" in acyloxy and acyloxyalkyl includes acetyl, propionyl, pivaioyl, benzoyl, and the like. 

55 The "lower alkoxy" denotes an alkoxy having 1 to 4 carbon atoms, such as methoxy, ethoxy, propoxy, 
and butoxy. 

The "low r alkyithio" denotes an aikylthi having 1 to 4 carbon atoms, such as methylthio, ethylthio, 
propylthio, and butylthfo. 
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The "halogen" includes fluorine, chlorine, bromine, and iodine. 

The "mono- or di-(Ci-C*) alkyl substituted amino" includes methylamino, ethylamino, isopropylamino, 
dimethylamino and diethylamino. 

The "NHC1-C4.) alkyl substituted or unsubstituted amino-(Ci-C4.) alkoxy" includes methyiaminomethoxy, 
5 dimethytaminomethoxy, isopropylaminomethoxy. 2^dimethylamino)ethoxy, aminomethoxy and 2- 
aminoethoxy. 

The "cycioaikyl" denotes a cycloaikyl having 3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl, 
cycloperrtyl, cyciohexyi, and cyctoheptyl. 

The compounds of this invention contain asymmetric carbon and hence may be present in the form of 
10 optical isomers. Thus, the compounds of this invention include R-isomer, S-isomer, and a mixture of these 
isomers. 

The compounds of this invention may also be present in the form of a hydrate, which is included in this 
invention. 

Moreover, the compounds of the formula (I) wherein R1 is mercapto may be present in the form of a 
75 dimer which is bonded via -S-S- bond, which is also included in this invention. 

The preferred compounds of this invention are the compounds of the formula (I) wherein X is a (C1-C4.) 
alkyl-substituted phenylene or unsubstituted phenylene, more preferably, Ri is mercapto or acetylthio, W is 
hydrogen atom, Ra is phenyl or isopropyl, and* R3 is carboxyi. 
Specifically preferred compounds are as follows. 
20 3-[(2-Acetylthiomethyl-3-phenylpropionyl)aminoh5-methylbenzoic acid (compound of Example 1) 
3-[(2-Mercaptomethyi-3-phenylpropionyf)amino>5-methylbenzoic acid (compound of Example 2) 
3-[(2-Acetylthiomethyl-3-phenyipropionyi)amino3-2-methylbenzoic acid (compound of Example 3) 
3-[(2-Mercaptomethyl-3-phenylpropionyl)amino]-2-methylbenzoic acid (compound of Example 7) 
3-[(2-Acetylthiomethyl-3-phenylpropionyl)amino]-5-ethylbenzoic acid (compound of Example 64) 
25 3-[(2-Mercaptomethyl-3-phenyipropionyl)amino]-5-ethylbenzoic acid (compound of Example 65) 

3-[(2-Acetylthiomethyl-4-methylpentanonyl)aminoh2-methylbenzoic acid (compound of Example 175) 
3-C(2-Acetylthiomethyl-4-methylpentanonyl)amino]-5-methylbenzoic acid (compound of Example 176) 
3-[(2-Mercaptomethyl-4-methylpentanonyl)aminoJbenzoic acid (compound of Example 186) 
3^(2-Mercaptomethyl-4-methylpentanonyl)amino3-2-methylbenzoic acid (compound of Example 187) 
30 The solid solution of the compound (I) of this invention with an amino acid can be prepared by mixing a 
solution of the compound (I) of this invention in dioxane or t-butanoi and a solution of an amino acid in 
water or a mixture of water and dioxane or t-butanol, followed by lyophilization of the mixture. The amino 
acid includes, for example, glycine, phenylalanine, leucine, asparagine, aspartic acid, 3-aminobenzoic acid. 
Preferred solid solution is one with glycine. More preferably, the solid solution is one of the compound 
as of the formula (I) wherein R1 is mercapto or acethylthio, W is hydrogen atom, R 2 is phenyl, and X is a (C1 - 
C4) alkyl-substituted phenylene or unsubstituted phenylene with glycine. 
Specifically preferred solid solutions are as follows. 

Solid solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoic acid with glycine (compound of 
Example 87) 

40 Solid solution of 3-[(2-acetylthiomethyl-3-phenylpropionyl)amino]-5-ethylbenzoic acid with glycine 
(compound of Example 103) 

Solid solution of 3-[(2-mercaptomethyi-3-phenylpropionyl)amino>2-methy(benzoic acid with glycine 
(compound of Example 104) 

Solid solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5-methylbenzoic acid with glycine 
45 (compound of Example 105) 

The compounds (I) of this invention can be prepared by various processes, for example, by the 
following processes. 

(1 ) The compounds (I) of this invention are prepared by reacting a compound of the formula: 
HzN-X-Ra (H) 

so wherein X and R3 are as defined above, with a compound of the formula: 

?2 



55 



r 

W CH 5 

^-CH-CH-COOH (III) 
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@ Novel N-substituted mercaptopropanamide derivatives of the formula: 
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W CH-> 

I I 

R 1 -CH-CH-CONH-X-R 3 ( I ) 

wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an aikyi or an aralkyl, Re is an aryl which may optionally have substituent(s), a heterocyclic 
group which may optionally have substituent(s) t or an aikyi which may optionally have substituent(s), X is a 
cycfoaikylene, a cycloaikyiidene, or a phenyiene which may optionally have substituent(s) or may optionally 
be fused with other ring, and Ra is carboxyi or a group convertible into carboxyl when cleaved within the 
biobody, or a pharmaceutical^ acceptable salt thereof, and a solid solution of said N-substituted mercap- 
topropanamide derivative with an amino acid, which have excellent enkephailnase inhibitory activity and are 
useful for the treatment of mild to moderate pain, and a pharmaceutical composition containing said 
compounds as an active ingredient, and processes for preparing these compounds. 
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N-SUBSTITUTED MERCAPTOPROPANAMIDE DERIVATIVES 



This invention relates to novel N-substituted mercaptopropanamide derivatives or a salt thereof and a 
solid solution of the derivative with an amino acid, which are useful as an enkephaiinase inhibitor. More 
particularly, it relates to N-substituted mercaptopropanamide derivatives of the formula: 

I 2 
W CH 2 

R 1 -CH-CH-CONH-X-H 3 (I) 



wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an alkyl or an aralkyl, R2 is an aryl which may optionally have substituent(s), a heterocyclic 
75 group which may optionally have substituentfs), or an alkyl which may optionally have substituent(s) t X Is a 
cycIoalkylene,a cyctoalkylidene, or a phenyiene which may optionally have substituent(s) or may optionally 
be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 
biobody, or a pharmaceutical^ acceptable salt thereof, and a solid solution of said N-substitutsd mercap- 
topropanamide derivative with an amino acid. 

20 

Prior Art 

Enkephalin is an endogenous peptide which binds specifically with morphine receptors and exhibits 
morphine- like activity and has the following formula: 
25 Tyr-Gly-Gly-Phe-A 

wherein A is Met or Leu. 

Although the physiological meaning thereof is still unclear, it is assumed that it shows control of pain 
sensation, thermoregulation, regulation of neuroendocrine function and further central action such as effects 
on feeding or drinking behavior. Enkephaiinase decomposes enkephalin by cleaving Gly 3 - Phe f bond 
30 thereof. 

The compounds of this invention inhibit enkephaiinase and thereby maintain the activity of enkephalin, 
by which the compounds show analegesic activity and so on. 

It is disclosed in Nature, 2(8, 286 - 288 (1980) that thiorphan, i.e. [(D,L)-2-mercaptomethyi-3- 
phenyipropionyijglycine shows analgesic activity due to enkephaiinase inhibitory activity by cerebroven- 

35 tricular administration or parenteral administration. It is also known that various other mercaptoah 
kanoylamide derivatives show analgesic activity due to enkaphalinase inhibitory activity (cf. Japanese Patent 
First Publication (Kokai) Nos. 158746/1981, 148759/1984 and 136554/1985, French Patent Publication No. 
2,556,721 , South African Patent 8400670, etc.) 

The above literatures except Japanese Patent First Publication (Kokai) No. 148759/1984 disclose the 

40 compounds of the above formula (I) wherein X is an unsubstituted or substituted aikylene, and Japanese 
Patent First Publication (Kokai) No. 148759/1984 discloses the compounds of the formula (I) wherein X is - 
(ben2ene)-CH2-. On the other hand, the compounds of this invention are different from these known 
compounds and are characteristic in the X moiety, that is, they have the formula (I) wherein X is a 
cycloalkylene, a cycloalkylidene or a phenyiene which may optionally have substituent(s) or may optionally 

45 be fused with other ring. 



Summary Description of the Invention 

An object of the invention ts to provide novel N-substituted mercaptopropanamide derivatives or a salt 
thereof, and a solid solution of the N-substituted mercaptopropanamide derivative with an amino acid, which 
can show analgesic activity even by oral administration. Another object of the invention is to provide a 
pharmaceutical composition comprising as an active ingredient the compound as set forth above. A further 
object of the invention is to provide a method for treating aches by administering the active compound to 
the patients. A still further object of th invention is to provid a method for preparing th solid solution. 
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These and other objects and advantages of the invention will be apparent to those skilled in th art from the 
following description. 



s Detailed Description of the Invention 

The N-substituted mercaptopropanamide derivatives of the invention have the formula (!) described 
hereinbefore. 

The salts of the N-substituted mercaptopropanamide derivatives include pharmaceuticaily acceptable 
10 salts, for example, salts with alkali metals such as sodium, potassium, etc.. salts with alkaline earth metals 
such as calcium, magnesium, etc., salts with basic amino acids such as lysine, arginine, etc., salts with 
organic bases such as triethylamine, dicyclohexylamine, etc., and the like. 

The "group convertible into mercapto when cleaved within the Nobody" includes, for example, FU-CO- 
S- (wherein FU is hydrogen atom, an alkyl, a cycloalkyl, a cycloalkyl-alkyl, an aikoxy. or an aryl, araikyl, 
75 heterocyclic group, heterocyclic group-substituted alkyl, or aryioxyalkyl, these ring-containing groups having 
optionally substitutent(s) on the ring, or an N-(Ci-C+) alkyl substituted or unsubstituted amino group), Rs-S- 
S- (wherein Rs is hydrogen atom, an alkyl, a cycloalkyl, a cycloalkyl-alkyl, or an aryl, araikyl, heterocyclic 
group, or heterocyclic group-substituted alkyl, these ring-containing groups having optionally substituent(s) 
on the ring), or RsCO-S- (wherein Re CO Is a residue of an N-substituted or unsubstituted amino acid). 
so The "alky!" denotes an alkyl having 1 to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl or 
butyl. : 

The substituent in the alkyl includes amino, a mono- or di-(Ci-C*) alkyl substituted amino, hydroxy, a 
halogen (e.g. fluorine, chlorine, bromine or iodine), cyano, an acyloxy, and the like. 

The "araikyl" denotes a (Ci-C*) alkyl substituted by aryl as mentioned above, such as benzyl, 
25 phenyethyl, naphthylmethyl, indenylmethyl, and the like. 

The "aryl" includes, for example, phenyl, naphthyl, indenyl, and the like. 

The "heterocyclic group" includes, for example, nitrogen-containing heterocyclic groups such as 
pyridyl, pyrrolyl, pyrazinyl, imidazolyf, Indolyl, quinolyl, dihydropyridyl, pyrrolidinyl. or piperidyl; oxygen- 
containing heterocyclic groups such as furyl, pyranyl, dihydropyranyi, chromanyl, or 1 ,3-dioxolanyl; suifur- 
30 containing heterocyclic groups such as thienyl; two or more hetero atoms-containing heterocyclic groups 
such as isothiazolyi, benzisoxazolyl, or morpholinyl. 

The "cycloalkylene" denotes a cycloalkylene having 3 to 7 carbon atoms, such as cyclopropylene, 
cyclobutylene, cyclopentylene, cyclohexylene, or cycloheptylene. 

The "cycloalkylldene" denotes a cycloalkylidene having 3 to 7 carbon atoms, such as cyclopropyltdene, 
35 cyclobutylidene, cyciopentylidene, cyclohexylidene, or cycloheptylidene. 

The "substituent on the ring" in aryl, araikyl, heterocyclic group, heterocyclic-group-substituted alkyl, 
aryioxyalkyl* heterocyclic amidoaikyl and benzene-fused lactonyl includes, the substituted or unsubstituted 
alkyi as mentioned above, phenyl, heterocyclic group, heterocyclic group-substituted alkyl, hydroxy, a lower 
aikoxy, a lower alkylthio, nitro, cyano, a halogen, a mono- or di-(Ci -C*) alkyi substituted or unsubstituted 
40 amino, an N-(Ci-C*) alkyl substituted or unsubstituted amfno-(Ci-CO aikoxy, and the like. 

The "ring to be fused with phenylene" includes benzene, pyridine, piperidine, imidazole, oxazole, and 
the like. 

The "group convertible into carboxyl when cleaved within the biobody" includes, for example, -COOR7 
(wherein R7 is a cycloalkyl, a cycloalkyl-alkyl, an aikoxy carbonyf alky I, an N-substituted or unsubstituted 

is aminocarbonylalkyl, an acyloxyatkyl, a substituted or unsubstituted alkyl, an alkoxycarbonyl, or an aryl, 
araikyl, aryioxyalkyl, heterocyclic group, heterocyclic group-substituted alkyl. heterocyclic amidoaikyl, or 
benzene-fused lactonyl, these ring-containing groups having optionally substituent(s), or an N-substituted or 
unsubstituted aminocarbonyl), or -CONHR 8 (wherein -NHRs means a residue of natural amino acids which 
may optionally be esterified). 

so The "residue of N-substituted amino acids" denotes residues of amino acids N-substituted by an acyi 
group such as acetyl, propionyl, pivaloyl, benzoyl or cyclohexanecarbonyl, or by an N-protecting group 
such as t-butyloxycarbonyl or benzyioxycarbonyl, and includes, for example, N-(cyclohexanecarbonyl)-D- 
aianine, N-(t-butyloxycarbonyI)glycine, N-(benzyloxycarbonyl)-L-phenylalanine,- and the like. 

The "acyP in acyloxy and acyloxyalkyl includes acetyl, propionyl, pivaloyl, benzoyl, and the like. 

55 The "lower aikoxy" denotes an aikoxy having t to 4 carbon atoms, such as methoxy, ethoxy, propoxy, 
and butoxy. 

The "lower alkylthio" denotes an alkylthio having 1 to 4 carbon atoms, such as methylthio, ethylthio, 
propylthio, and butytthio. 
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The "halogen" includes fluorine, chlorine, bromine, and iodine. 

Th "mono- or dl-(Ci-Ci) alky! substituted amino" includes methylamino, ethylamino, isopropylamino, 
dimethylamino and diethylamino. 

The B N-{Ci-C4) aikyl substituted or unsubstituted amino-(Ct-C*) alkoxy" includes methylaminomethoxy, 
5 dimethyiaminomethoxy, isopropylaminomethoxy, 2-(dimethylamino)ethoxy, aminomethoxy and 2- 
aminoethoxy. 

The "cycloalkyr denotes a cycloalkyl having 3 to 7 carbon atoms, such as cyciopropyl, cyclobutyf, 
cyciopentyl, cyclohexyf, and cycloheptyl. 

The compounds of this invention contain asymmetric carbon and hence may be present in the form of 
10 optical isomers. Thus, the compounds of this invention include R-isomer, S-isomer, and a mixture of these 
isomers. 

The compounds of this invention may also be present in the form of a hydrate, which is included in this 
invention. 

Moreover, the compounds of the formula (I) wherein Ri is mercapto may be present in the form of a 
is dimer which is bonded via -S-S- bond, which is also included in this invention. 

The preferred compounds of this invention are the compounds of the formula (I) wherein X is a (Ci-C*) 
aikyl-substituted phenylene or unsubstituted phenylene, more preferably, Ri is mercapto or acetytthio, W is 
hydrogen atom, R2 is phenyl or isopropyl, and*R3 is carboxyl. 
Specifically preferred compounds are as follows. 
20 3-[(2-Acetylthiomethyi-3-phenylpropionyl)amino]-5-methylbenzoic acid (compound of Example 1) 
3-[(2-Mercaptomethyl-3-phenylpropionyi)amino]-5-methylbenzoic acid (compound of Example 2) 
3-[(2-Acetylthiomethyi-3-phenyipropionyl)amino]-2-methylbenzoic acid (compound of Example 3) 
3-[(2-Mercaptomethyl-3-phenylpropionyl)amlno3-2-methylbenzoic acid (compound of Example 7) 
3-[(2-Acetylthiomethyl-3-phenyipropionyl)amino]-5-ethylbenzoic acid (compound of Example 64) 
25 3-[(2-Mercaptomethyl-3-phenylpropionyl)aminoh5-ethylbenzoic acid (compound of Example 65) 

3-[(2-Acetylthiomethyl-4-methylpentanonyl)amino]-2-methylbenzoic acid (compound of Example 175) 
3-[(2-Acetylthiomethyl-4-methylpentanonyi)amino]-5-methylbenzoic acid (compound of Example 176) 
3-[(2-Mercaptomethyl-4-methylpentanonyl)amino]benzoic acid (compound of Example 1 86) ' 
3-[(2-Mercaptomethyl-4-methytpentanonyl)amino]-2-methylbenzoic acid (compound of Example 187) 
30 The solid solution of the compound (I) of this invention with an amino acid can be prepared by mixing a 
solution of the compound (1) of this invention in dioxane or t-butanol and a solution of an amino acid in 
water or a mixture of water and dioxane or t-butanol, followed by lyophillzation of the mixture. The amino 
acid includes, for example, glycine, phenylalanine, leucine, asparagine, aspartic acid, 3-amlnobenzoic acid. 
Preferred solid solution is one with glycine. More preferably, the solid solution is one of the compound 
35 of the formula (I) wherein Ri is mercapto or acethyithio, W is hydrogen atom, R 2 is phenyl, and X is a (Ci - 
C*) alkyl-siibstituted phenyiene or unsubstituted phenylene with glycine. 
Specifically preferred solid solutions are as follows. 

Solid solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoic acid with glycine (compound of 
Example 87) 

40 Solid solution of 3-[(2-acetylthiomethyl-3-phenylpropionyi)amino]-5-ethylbenzoic acid with glycine 
(compound of Example 103) 

Solid solution of 3-{(2-mercaptomethyl-3-phenylpropionyl)amino]-2-methylbenzoic add with glycine 
(compound of Example 104) 

Solid solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5-methyibenzoic acid with glycine 
45 (compound of Example 105) 

The compounds (I) of this invention can be prepared by various processes, for example, by the 
following processes. 

(1 ) The compounds (I) of this invention are prepared by reacting a compound of the formula: 
H 2 N-X-R3 (II) 

so wherein X and R3 are as defined above, with a compound of the formula: 

*2 



I 

W CH, 
I I 2 

Hi-CH-CH-COOH (III) 
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wherein Hi , R2 and W are as defined above, or a reactiv derivattv thereof. 

The above reaction can be carried out by the conventional methods which are usually used in peptide 
synthesis, as disclosed in Houben and Weil, "Methoden der Organischen Chernie, 15, second edition 
(1974); Nobuo Izumiya, "Primer and Experiment in Peptide Synthesis", issued by Maruzen (1985), and 
5 others. 

More specifically, the reaction can be carried out by reacting the compound (If) and the compound (III) in 
the presence of a condensing agent or by reacting a reactive derivative of the compound (lit) with the 
compound (II). The condensing agent includes dicyctohexylcarbodiimide (abbreviated as "DCC"), 1 -ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride (abbreviated as "EDC^HCI"), carbonyldiimidazole, 1- 
70 ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline l and the like. Other reagents such as 1 -hydroxy benzotriazole 
(abbreviated as "HOBt") may be added to the reaction system. 

The reactive derivative of the compound (III) includes acid anhydride, mixed acid anhydride, activated ester, 
add haiide, and the like. 

The mixed acid anhydride includes, for example, mixed anhydrides with aikyl chlorofbrmates (e.g. ethyl 
is chloroformate. isobutyf chloroformate, etc.), mixed anhydrides with aryl chloroformates (e.g. phenyl 
chloroformate, etc.), mixed anhydrides with aliphatic carboxyiic acids (e.g. pivaiic acid, isovaleric acid, etc.), 
and the like. The activated ester includes, for example, esters with alcohols or phenols such as 1- 
hydroxybenzotriazofe, N-hydroxysuccinimide, N-hydroxyphthalimide, cyanomethanol, pentachlorophenof, 
2,4,5-trichlorophenoi, 2,4-dinitrophenol, p-nhrophenol, and the like. The acid haiide includes, for example, 
. 20 acid chloride, acid bromide, and the like, preferably acid chloride. 

The above reaction is usually carried out in a solvent at a temperature of -50 to 150*C, preferably -30 to 
60 "C. Suitable solvent may vary depending on the kinds of the starting compounds and others, but 
includes, for example, aromatic hydrocarbons (e.g. benzene, toluene, etc.), haiogenated hydrocarbons (e.g. 
dichioromethane. chloroform, etc.), ethers (e.g. tetrahydrofuran, dioxane, etc.), acetone, acetonitrile, ethyl 
25 acetate, dimethylformamide (abbreviated as "DMF"), dimethylsulfoxide, pyridine, water, or a mixture of 
these solvents. In case of a two phase solvent system, the reaction may be carried out in the presence of a 
phase transfer catalyst (e.g. tetra-n-butyl-amrnonium bromide, etc.). 

When an acid is produced as a by-product in the reaction, the reaction is preferably carried out in the 
presence of an acid acceptor such as an base. The base includes, for example, alkali metal hydroxides (e.g. 
30 sodium hydroxide, potassium hydroxide, etc.), alkali metal carbonates (e.g. sodium carbonate, potassium 
carbonate, etc.), alkali metal hydrogen carbonates (e.g. sodium hydrogen carbonate, potassium hydrogen 
carbonate, etc.), organic amines (e.g. triethylamine, N-methylmorphoIine, N t N-dimethylaniiine, etc.), and the 
like. 

The starting compound (II) may optionally be used in the form of an acid addition salt 
35 When the starting compound (II) and/or (III) contains an amino group which does not participate in the 
reaction, the amino group may optionally be protected, and the protecting group is removed after 
completion of the reaction. The protecting group includes any groups which are usually used in peptide 
synthesis, for example, t-butyloxycarbonyl, benzyloxycarbonyl, and the like. 

The starting compounds (II) and (III) can be prepared by known methods or a modified method thereof. 
40 The compounds of the formula (I) wherein Ri is mercapto and/or Rg is carboxyl can preferably be prepared 
by hydrolysis of the corresponding compound (I) wherein the mercapto is protected by a lower aikanoyl or 
benzoyl, and/or the carboxyl is protected by a lower alkyl or benzyl, or alternatively by catalytic reduction of 
the corresponding compound (I) wherein R1 is benzylthio. 

The hydrolysis can be carried out by contacting the protected compound (I) above-mentioned with water, 
45 usually in the presence of a base. The base includes, for example, alkali metal hydroxides (e.g. sodium 
hydroxide, potassium hydroxide, etc.), alkali metal carbonates (e.g. sodium carbonate, potassium carbonate, 
etc.), ammonia, pyrrolidine, triethytamine, and the like. The reaction is usually carried out in water, but may 
optionally be carried out in a mixture of water and other solvents such as methanol, ethanol, dioxane, 
ethyleneglycol dimethyl ether, benzene, pyridine, acetonitrile and the like. The reaction temperature is 
so usually in the range of 0 to 150 " C. 

The catalytic reduction is carried out,, for example, by treating the compound (I) wherein R1 is benzylthio 
with sodium metal in liquid ammonia. 

The compounds (i) wherein Ri is mercapto may be converted into various derivatives as follows. That is, 
the compound is reacted with a compound of the formula: FU-COOH (wherein R* is as defined above). 
55 RsCO-OH (wherein RgCO- is as defined above) or a reactive derivative thereof by a conventional method to 
giv th corr sponding compound (I) wh rein Ri is R4-CO-S- (wherein R4 is as d fined above) or RsCO-S- 
(wh rein RsCO is as defined above). , 

Besides, th compound (I) wherein Ri is mercapto is oxidized by a conventional method to give a dim r 
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thereof which is bonded via -S-S- bond. Revere iy, the dimer bound via -S-S- bond may be reduced by a 
conventional method to give the compound (I) wh rein Ri is mercapto. 

(2) Alt mativ ly, the compounds (I) of this inv ntion can be prepared by reacting a compound of the 
formula; 

5 

t r* 

w CH=C-CONH-X-R 3 (IV) 

wherein F»2, W, X and R3 are as defined above, or a compound of the formula; 
75 R 2 

I I 2 

B-CH-CH-CONH-X-R3 (V) 

20 

wherein B is a reactive group, and Hz, W, X and R3 are as defined above, with a compound of the formula; 
R,-H (VI) 

wherein R1 is as defined above, 
as The reactive group (B) in the compound (V) includes, for example, halogen atoms (e.g. chlorine, bromine, or 
iodine), lower aikylsulfonyioxy (e.g. methanesulfonyloxy, etc.). arylsuifonyioxy (e.g. benzenesuifonyloxy, p- 
toluertesulfonyloxy, etc.). 

The reaction is usually carried out by stirring a mixture of the starting compound (IV) or (V) and the starting 
compound (VI) in a solvent or without using any solvent at a temperature of 20 to 150 C. The solvent 
30 includes the same solvents as used in the above process (1). When an acid is produced as a by-product, 
the reaction is preferably carried out in the presence of an acid acceptor such as a base like in the above 
process (1). The starting compounds (IV) and (V) can be prepared by a known method or a modified 
method thereof. 

(3) The compounds (I) wherein Rg is a group convertible into carboxyl when cleaved in the biobody 
35 can also be prepared by reacting a compound of the formula: 

I 

I I 

40 R 1 -CH-CH-CONH-X-COOH (VII) 



wherein Rt, Ra, W and X are as defibed above, or a reactive derivative thereof with a compound of the 
45 formula: 

Rz-OH (VIII) 

wherein R7 is as defined above, or a reactive derivative thereof, or with a compound of the formula: 
Ra-NHz (IX) 

wherein Ra is as defined above. 
sq The above reaction is usually carried out by reacting the compound (VII) and the compound (Vlll) or (IX) in 
the presence of a condensing agent, reacting a reactive derivative of the compound <VII> and the compound 
(Vllt) or (IX), or reacting a reactive derivative of the compound (VIII) and the compound (VII). The 
condensing agent includes DCC, EDC«HCI, and the like. An agent such as 4-dimethylaminopyridine may 
also be added to the reaction system. 

55 

When the "compound (VII) is used in the form of a reactive derivative thereof, the reaction is carried out 
in the same manner as in the above process (1). Besides, when the compound (VIII) is used in the form of a 
reactive derivative thereof, the reaction is carried out in the same manner as described in the above 
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process (2). 

The compounds (i) of this invention as prepared by the above processes can be isolated and purified 
by conventional methods such as chromatography, recrystallization, or reprecipitation. Depending on the 
conditions of isolation and purification, the desired product may be obtained in the form of a salt or in a free 
5 form, but these may be converted into each other form by conventional method. 

The optically active compounds of this invention may be isolated by resolution of the racemic mixture in 
usual manner. Besides, when an optically active starting compounds are used, the desired compounds can 
be obtained in the optically active form. 



Pharmacological Activities 



75 



(1 ) Analgesic activity (mouse phenylquinone writhing test) 

Female Std:ddy mice (weighing 18 - 22 g) were used. Each animal was given intraperitoneally 10 ml/kg 
of 0.03 % phenylquinone in 5 % aqueous ethanol, and the number of writhes was counted for 1 5 minutes, 
beginning 5 minutes after the injection of phenylquinone. Test compounds, suspended or dissolved in 0.5 
% gum tragacanth aqueous solution, were given orally 30 minutes before the injection of phenylquinone. A 
reduction in writhes counts greater than 50 % of the vehicle control value was considered to be effective. 
The EDgo-value was calculated from the effective rate according to the method of Litchfield and WHcdxon. 

As is shown in Table 1 , the test compounds showed about 6 to 23 times stronger analgesic activity than 
the reference compound, thiorphan. 



25 



Table 1 



4Q 



45 



50 



Test 


EDso 


compounds 


(mg/kg, 




p.o.) 


r 


22.3 


2 


16.6 


3 


21.6 


7 


17.9 


64 


11.0 


65 


22.9 


87 


10.1 


103 


9.3 


104 


6.0 


105 


7.3 


175 


21.1 


176 


22.9 


186 


15.0 


187 


20.1 


Thiorphan 


137 



*) This means the number of working examples, (hereinafter 
the same) 



(2) Enkephaiinase inhibitory activity in vivo 



55 (Potentiation of the analg sic activity of DAME) 



Pressur pain was induced by pressing th tail of male Std:ddy mice (weighing 20 - 26 g) using an 
apparatus for pressure measurement The pressur pain threshold (biting response) was m asured as mm. 
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Test compound, dissolved or suspended in 0.5 % gum tragacanth aqueous solution, was given orally 30 
minutes before intracistemaly administration of D-Ata^Me^-enkephalin (DAME)..Rv minutes after admin- 
istration of DAME, the pressure pain threshold was measured, and the potentiation activity of test 
compounds on the analgesic effect of DAME was tested. The results are shown in Table 2. 
s As is clear from the results, the analgesic activity of DAME was potentiated by the test compounds in a 
dose-dependent manner. Accordingly, the test compounds showed enkephaiinase inhibitory activity in vivo. 

Table 2 



Test 


ED 50 


compounds 


(mg/kg, 




p.o.) 


2 


20.2 


7 


38.3 


64 


20.8 


68 (a)-[2] 


51.0 


87 


26.5 



(3) Enkephaiinase inhibitory activity in vitro 



(i) Separation of enzyme 

Enkephalin degrading enzymes were separated according to the method described by Gorenstein and 
Snyder (Life Science, 25, 2065 (1979)). 

Male Std:W!star rats were decapitated and the striata were removed. These were homogenized in 30 
volumes of 50 mM Tris-HCl buffer (pH 7.4) and centrifuged for 15 minutes at 1.000 x g. The supernatant 
was centrifuged for 1 5 minutes at 50,000 x g. The pellet was washed three times with the same buffer and 
then suspended in 15 volumes of 50 mM Tris-HCl buffer (pH 7.4) containing 1 % Triton X-100, followed by 
incubation for 45 minutes at 37* C. After centrifugation for 1 hour at 100,000 x g, the supernatant was 
applied onto DEAE-cellulose ion exchange chromatography column. The fraction containing enkephalin 
dipeptidyfcarboxypeptidase was used as enkephaiinase sample. 



(ii) Measurement of inhibitory activity 

After preincubation of test compound and enkephaiinase for 5 minutes at 37* C; pHJ-ieucine-enkephalin 
(substrate) was added to the reaction mixture and then the mixture was incubated for 1 hour at 37* C (final 
volume: 100 ul, final concentration of substarate: 20 nM). Ice-cold 0.2N HCI was added to the mixture to 
stop the reaction. Substrate and metabolites were separated with TLC and Porapak Q® column by the 
method of Vogel and Alstein [FEBS Letters, 80, 332 (1977)]. Enzyme activity was estimated from the 
production rate of pH]-Tyr-Gly-Gly. The ICso-value of test compounds was calculated from the inhibitory 
rates, estimated from the difference between the enzyme activities in the absence and the presence of test 
compound. The results are shown in Table 3. 

As is clear from the results, the test compounds showed enkephaiinase inhibitory activity in vitro. 
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Table 3 



Test 


ICso 


compounds 


(nM) 


2 


5.4 


7 


7.5 


65 


4.8 


68 <aH2I 


2.1 


186 


8.4 


187 


7.8 



As is clear from the above experiments (1) to (3), the compounds of this invention show excellent 
analgesic activity due to enkephalinase inhibitory activity and hence are useful as a medicament for the 
treatment of variety of mild to moderate pain such as postoperative pain, post-trauma pain, dental pain and 
chronic pain associated with arthritic diseases and musculoskeletal disorders. Moreover, the compounds of 
this invention have low toxicity, and even by administration of the compounds in a far larger amount than 
the therapeutically effective amount no death of the experimental animals was observed. 

The dosage of the compounds of this invention may vary in accordance with the kinds of the 
compounds, age and weight of the patients, the severity of the diseases, and the administration routes, but 
is usually in the range of 20 mg to 2 g per day. They can be administered by oral or parenteral route. 

The compounds of this invention are usually used in a pharmaceutical preparation. The pharmaceutical 
prepar ation includes, for example, tablets, capsules, granules, fine granules, powders, syrups, solutions, 
suspensions, injections, suppositories, and the like. These preparations are prepared by admixing the 
compounds of this invention with conventional pharmaceutical carriers or diluents in a usual manner. The 
pharmaceutical carriers and diluents include any conventional carriers or diluents which are used in the field 
of pharmaceutical preparations and are not affective to the compounds of this invention. Suitable examples 
of the carriers and diluents are lactose, sugar, glucose, starch, mannitol, dextrin, cyclodextrins, crystalline 
cellulose, methylceliulose, carboxymethyi cellulose sodium, water, ethanoi, glycerin, propylene glycol, 
polyvinylpyrrolidone, magnesium stearate, bentonite, talc, gum arabic, gelatin, gum tragacanth, cacao 
butter, sodium laurylsutfate, white vaseline, paraffin, silicon, and the like. 

The liquid preparations may be in the form which is dissolved or suspended in water or any other 
solvent when used. Besides, the tablets, granules and fine granules may optionally be subjected to 
conventional coating. 

The compounds and preparations of this invention are illustrated by the following Examples but should 
not be construed to be limited thereto. 



Example 1 



Preparation of 3-C(2-acetylthiomethyl-3-phenylpropionyl)amino]-5-methylbenzoic acid: 

3-Amino-5-metfiylbenzoic acid (1.9 g) is dissolved in a 60 % aqueous solution of tetrahydrofuran (30 
mi) containing triethylamine (2.3 g), and to the mixture is added dropwise a solution of 2-acetytthiomethyl-3- 
phenylpropionyl chloride (3.2 g) in tetrahydrofuran (20 mi) with stirring under ice cooling, and the mixture is 
stirred at room temperature for 2 hours. Tetrahydrofuran is distilled off under reduced pressure, and the 
residue is extracted with ethyl acetate (100 mi). The extract is washed with saturated aqueous sodium 
chloride solution and dried over anhydrous sodium sulfate, and then ethyl acetate is distilled off under 
reduced pressure. The residue is dissolved in acetonitrile and purified by a medium pressure column 
chromatography with CHP-20P (eluant, water-acetonttrile). The fractions containing the desired compound 
are collected and concentrated into dryness under reduced pressure to give the title compound (2.4 g). 
m.p.: 160 - 161 " C (amorphous) 
IR (KBn cm- 1 ): 1680, 1650 
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Elementary analysis for CaoHai NO+S: 



Calcd. 


(%): 


C.64.67; 


H.5.70; 


N.3.77; 


S.8.63 


Found 


(%): 


C64.82; 


H.5.82; 


N,3.82; 


S,8.64 



Example 2 



Preparation of 3-[(2-mercaptornethyl-3-phenylpropionyl)arninoh5-methyibenzoic acid: 

3-{(2-Acetylthiomethyl-3-prienylpropionyl)arnino]-5-methyibenzoic acid (compound of Example 1) (1.7 g) 
is dissolved in methanol (9 ml), and thereto is added 1N aqueous sodium hydroxide solution (9 ml) under 
nitrogen, and the mixture is stirred at room temperature for 30 minutes. The reaction mixture is adjusted to 
pH 1 by adding dropwise cone, hydrochloric acid, and the residue is purified by a medium pressure column 
chromatography with CHP-20P (eluant, water-acetonrtrile). The fractions containing the desired compound 
are collected and concentrated into dryness under reduced pressure to give the title compound (0.9 g). 
m.p.: 177 - 178* C (amorphous) 
(R (KBn cm -1 ): 1680, 1650 





Elementary analysis for Ci a Hi 9 NO3S: 




Calcd. 


(%): 


C.65.63; 


H.5.81 ; 


N.4.25; 


S.9.73 


25 


Found 


(%): 


C.65.87; 


H.6.02: 


N,4.25; 


S.9.61 



30 Example 3 



40 



Preparation of 3-[(2-acetylthiomethyl-3-phenyipropionyl)amino]-2-methylbenzoic acid: 

(1) 2-Methyl-3-nitrobenzoic acid (5 g) is dissolved in ethanol (50 mi) and the mixture is subjected to 
catalytic reduction with 5 % palladium carbon (0.25 g) at room temperature for 5 hours. The catalyst is 
removed by filtration, and the filtrate is concentrated to give 3-amino-2-methylbenzoic acid (4.4 g). 
m.p.: 188- 189* C 
IR (KBn cm" 1 ): 1620 



Elementary analysis for CgHgNOa: 



Calcd. 
Found 



(%): 


C.63.56; 


H.6.00; 


(%): 


C.63,32; 


H,6.05; 



N.9.27 
N.9.43 



(2) The compound prepared in the above (1) (1.9 g) is dissolved in a 60 % aqueous solution of 
tetrahydrofuran (30 mi) containing triethylamine (2.3 g), and to the mixture is added dropwise a solution of 
2-acetyithiomethyl-3-pheny!proptonyl chloride (3.2 g) in tetrahydrofuran (20 ml) with stirring under ice 
cooling, and the mixture is stirred at room temperature for 2 hours. Tetrahydrofuran is distilled off under 
reduced pressure, and the residue is dissolved in acetonitrile and purified by a medium pressure column 
chromatography with CHP-20P (eluant water-acetonitrile). The fractions containing the desired compound 
are collected and concentrated into dryness under reduced pressure to give the title compound (1.8 g). 
m.p.: 162 - 163* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 
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Bementary analysis for CaoHai NO*S»0.25H 2 O: 


Caicd. 
Found 


(%): 
(%): 


C.63-90; 
C,64.01; 


H.5.76; 
H.5.71; 


N.3.73; 
N,3.32; 


S,8.53 
S.8.74 



Example 4 

10 

Preparation of 2^{2-acetylthioniethyl-3-phenylpropionyl)amino]-5-chlorob6nzoic acid: 



In the same manner as described in Example 3 except that 5-chloro-2-nitrobenzoic acid is used, there 
is prepared the title compound as an oily substance. 
IR(film; cm" 1 ): 1680 



Elementary analysis for Ci9Hi 3 CINO4.S«0.25H 2 O: 



Caicd. 


(%): 


C.57.57; 


H t 4.70; 


CI.8.94; 


N.3.53; 


S.8.09 


Found 


(%): 


C.57.77; 


H.4.81; 


Cl.8.91; 


N.3.50; 


S.7.93 



25 Example 5 



Preparation of 2-£(2-acetylthiomethyl-3-phenylpropionyl)amino]-3-chiorobenzoic acid: 

30 In the same manner as described in Example 3 except that 3-chloro-2-nitrobenzoic acid is used, there 
is prepared the title compound. . 
m.p.: 123 - 127* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 



Elementary analysis for Ci a Hi a CINO4S: 


Caicd. 
Found 


(%): 
{%): 


0,58.24; 
C58.28; 


H.4.63; 
H.4.76; 


Cl.9.05; 
CL9.33; 


N.3.57; 
N.3.53; 


3,8.18 
S,8.15 



Example 6 



45 



Preparation of 2-[(2-acetylthiomethyl-3-phenylpropionyl)aminol-4-chlorobenzoic acid: 



50 



In the same manner as described in Example 3 except that 4-chloro-2-nitrobenzoic acid is used, there 
is prepared the title compound, 
m.p.: 143 - 144* C (amorphous) 
IR (KBr; cm -1 ): 1660 



55 



Elementary analysis for C19H18CINO4.S: 



Caicd. 
Found 



(%): 


C.58.24; 


H,4.63; 


CI.9.05; 


N.3.57; 


(%): 


C.58.27; 


H.4.77; 


CI, 3.99; 


N,3.52; 



S,8.18 
S,8.18 
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Example 7 



10 



Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyt)amino]-2-rnathylbenzoic acid: 

In the same manner as described in Example 2 except that 3-[(2-acetylthiomethyl-3-phenylpropionyl)- 
amino]-2- methylbenzoic acid (compound of Example 3) is used, there is prepared the title compound, 
m.p.: 179 - 181 * C (amorphous) 
IR (KBn cm" 1 ): 1670, 1630 



Elementary analysis for C18H19NO3S: 



Calcd. 
Found 



(%): 


C.65.63; 


H.5.81; 


N.4.25; 


(%): 


C65.72: 


H.5.95; 


NA16; 



S.9.73 
S.9.92 



Example 8 



Preparation of 2-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5-chiorobenzoic acid: 

In the same manner as described in Example 2 except that 2-C(2-acetyithiomethyl-3-phenylpropionyi)- 
amino]-5-chlorobenzoic acid (compound of Example 4) is used, there is prepared the title compound, 
m.p.: 157 - 158* C (amorphous) 
IR (KBr: cm* 1 ): 1680, 1620 



Elementary analysis for CirHuClNOaS: 



Caicd. 
Found 



(%): 


C.58.37; 


H.4.61; 


CM 0.1 3; 


N t 4.00; 


(%): - 


C.58.41; 


H.4.65; 


CM 0.21; 


N.3.96; 



S.9.17 
S.8.91 



35 



Example 9 



45 



50 



Preparation of 2-[(2-mercaptomethyl-3-phenylpropionyl)amino]-4-chlorobenzoic acid: 

In the same manner as described in Example 2 except that 2-[(2-acetytthiomethyl-3-phenylpropionyl)- 
amino3-4-chlorobenzoic acid (compound of Example 6) is used, there is prepared the title compound, 
m.p.: 134 - 136* C (amorphous) 
IR (KBn cm" 1 ): 1650 



Elementary analysis for C17H16CINO3S: 



Calcd. 
Found 



(%): 


C58.37; 


H.4.61; 


CM0.13; 


N.4.00; 


(%): 


C58.22; 


H,4.67; 


Cl,10.35; 


N.4.01; 



S.9.17 
S.9.06 



55 



Example 10 



Preparation of 3-t(2-acetyithiomethyl-3-phenylpropionyl)amino]-4-(1-pyrrolidinyi)benzoic acid: 



13 
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(1) 4-Chloro-3-nitrobenzoic acid (5.0 g) is suspended in xylene (50 ml), and thereto are added 
triethylamine (2.5 g) and pyrrolidine (2.0 g), and the mixture is refluxed for 2 hours. To the reaction mixture 
is added 10 % aqueous citric acid solution, and the precipitated crystals are separated by filtration, washed 
with water and dried to give 3-nitro-4-(1-pyrrolidinyl)ben2oic acid (5.6 g). 

s (2) The compound prepared in the above (1) (5 g) is dissolved in ethanol (100 ml) and the mixture is 

subjected to catalytic reduction with 1 0 % palladium carbon (0.275 g) at 50 * C for 5 hours. The catalyst is 
removed by filtration, and in the filtrate is dissolved oxalic acid (2.3 g), and the mixture is concentrated 
under reduced pressure. The resulting crystals are separated by filtration and dried to give 3-amino-4-(1- 
pyrrolidinyl) benzoic acid«hemioxalate (5.7 g) 

w (3) The compound prepared in the above (2) (1.6 g) is dissolved in water (10 mi) containing sodium 

hydrogen carbonate (1.3 g), and to the mixture is added dropwlse a solution of 2-acetylthiomethyl-3- 
phenylpropionyl chloride (1.6 g) in tetrahydrofuran (15 ml) with stirring under ice cooling, and the mixture is 
stirred at room temperature for one hour. Tetrahydrofuran is distilled off under reduced pressure, and the 
residue is extracted with chloroform (50 ml). The extract is washed with 10 % aqueous citric acid soltuion, 

is 5% aqueous sodium hydrogen carbonate solution and saturated aqueous sodium chloride solution in this 
order, dried over anhydrous sodium sulfate, and chloroform is distilled off under reduced pressure. The 
residue is dissolved in acetonitrile-water and purified by a medium pressure column chromatography with 
CHP-20P (eluant water-acetonitrile). The fractions containing the desired compound are collected and 
concentrated into dryness under reduced pressure to give the title compound (0.9 g). 

20 m.p.: 217 - 222* C (amorphous) 
IR (KBn cm" 1 ): 1650 





Elementary analysis for C 2 3HaGN 2 04.S: 


25 


Caicd. 


(%): 


C.64.77; 


H.6.14; 


N.6.57; 


S.7.52 




Found 


(%): 


C65.00; 


H.6.19; 


N.6.80; 


S.7.11 



Example 11 



Preparation of 3-{(2-acetyithiomethyl-3*phenylpropionyi)aminoH-piperidinobenzoic acid: 

In the same manner as described in Example 10, there is prepared the title compound, 
m.p.: 170 - 174° C (amorphous) 
IR (KBr; cm" 1 ): 1660 



40 


Elementary analysis for C24.H28N2O4.S; 




CaJcd. 


(%): 


C.65.43; 


H.6.41; 


N.6.36; 


S.7.28 




Found 


(%): 


C.65.48; 


H.6.51; 


N,6.19; 


S.7.29 



45 



Example 12 



so Preparation of 5^(2-acetyithiomethyl-3-phenylpropionyl)amino]-2-(1-pyrrolidinyl)benzoic acid: 

In the same manner as described in Example 10, there is prepared the title compound, 
m.p.: 176 - 178" C (amorphous) 
IR (KBn cm" 1 ): 1660 

55 



- 14 
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B mentary analysis for C23H26N20*S: 



Caicd. 
Found 



(%): 


C.64.77; 


H.6.14; 


N.6.57; 


(%): 


C.64.75; 


H.6.33; 


N.6.47; 



S.7.52 
S.7.25 



70 



Beam pie 13 



Preparation of 5-[(2-acetyithiomethyl-3^henylpropionyl^ acid: 

In the same manner as described in Example 10, there is prepared the title compound, 
m.p.: 168 - 169* C (amorphous) 
iR (KBn cm" 1 ): 1670 





Elementary analysis for CaiH2+N 2 0*S: 


20 


Caicd. 


(%): 


C.62.98; 


H,6.04; 


N,6.99; 


S.8.01 


Found 


(%): 


C.62.84; 


H.6.15; 


NJ.10; 


S.8.25 



2S Example 14 



Preparation of methyl 3K(2-acetyIthiomethyi-3-phenylpropionyl)amino]^1iDyrroiidinyl)benzoate: 

30 (1) 3-Amino-4-(1-pyrrolidinyi)benzoic acid»hemi oxalate (5.0 g) is suspended in methanol (40 mi) and 

thereto is added p-toluenesulfonic acid (2.5 g). and the mixture is refiuxed for 3 hours. Mathanol is distilled 
off under reduced pressure, and the residue is extracted with ethyl acetate (100 ml). The extract is washed 
with 5 % aqueous sodium hydrogen carbonate solution and saturated aqueous sodium chloride solution in 
this order, dried over anhydrous sodium sulfate, and ethyl acetate is distilled off to give methyl 3-amino-4- 

35 (l-pyrrolidinyi)benzoate (3.4 g). 

(2) The compound prepared in the above (1) (3.0 g) is dissolved in chloroform (40 mi), and to the 
mixture is added dropwise a solution of 2-acetylthiomethyi-3-phenylpropionyl chloride (3.2 g) in chloroform 
(20 ml) with stirring under ice cooling, and the mixture is stirred at room temperature for 5 hours. The 
reaction mixture is diluted with chloroform, washed with 5 % aqueous sodium hydrogen carbonate solution 

40 and saturated aqueous sodium chloride solution in this order, dried over anhydrous sodium sulfate, and 
chloroform is distilled off under reduced pressure. The residue is dissolved in acetonitrile and purified by a 
medium pressure column chromatography with CHP-20P (eluant, water-acetonitrile). The fractions contain- 
ing the desired compound are collected and concentrated into dryness under reduced pressure to give the 
title compound (1 .1 g). 

45 m.p.: 72 - 75 " C (amorphous) 
IR (KBn cm" 1 ): 1680. 1640 



so 


Elementary analysis for C2«.H28N20*S: 


Caicd. 


(%): 


C.65.43; 


H.6.41; 


N,6.36; 


S.7.28 




Found 


(%): 


C.65.39; 


H.6.54; 


N.6.31; 


S,7.37 



Example 15 

Preparation of methyl 3-[(2-acetyithtomethyl-3-phenylpropionyl)amino]-4-morpholinobenzoate: 

15 
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(1) 4-Morpholino-3-nitrobenzoic add pr pared in the sam manner as in Example 10(1) (3.0 g) is 
dissolved in methanol (15 mi), and thereto is added dropwise a 10 % solution of trimethyisilyldiazomethane 
in n-hexane in an equimoiar amount, and the mixture is stirred at room temperature for one hour. Methanol 
is distilled off under reduced pressure, and the residue is extracted with ethyl acetate. The extract is 

5 washed with 5 % aqueous sodium hydrogen carbonate solution and saturated aqueous* sodium chloride 
solution in this order, dried over anhydrous sodium sulfate, and ethyl acetate is distilled off under reduced 
pressure to give methyl 4-morpholino-3-nrtrobenzoate (3.2 g). 

(2) The compound prepared in the above (1) (3.2 g) is dissolved in methanol (65 mi) and the mixture 
is subjected to catalytic reduction with 10 % palladium carbon (0.16 g) at room temperature under 

10 atmospheric pressure for 2 hours. The catalyst is removed by filtration, and the filtrate is distilled under 
reduced pressure to give methyl 3-amino-4-morphoIinobenzoate (3.0 g). 

(3) The compound prepared in the above (2) (3.0 g) is dissolved in chloroform (40 ml), and thereto is 
added dropwise a solution of 2-acetylthtomethyl-3-phenylpropionyl chloride (3.2 g) in chloroform (20 ml) 
with stirring under ice cooling, and the mixture is stirred at room temperature for 2 hours. The reaction 

75 mixture is diluted with chloroform, washed with 5% aqueous sodium hydrogen carbonate solution and 
saturated aqueous sodium chloride solution in this order, dried over anhydrous sodium sulfate, and 
chloroform is distilled off under reduced pressure. The residue is dissolved in acetonitrile and purified by a 
medium pressure column chromatography with CHP-20P (eiuant water-acetonitrile). The fractions contain- 
ing the desired compound are collected and concentrated into dryness under reduced pressure to give the 

20 title compound (2.0 g) as an oily substance. 
IR (film; cm" 1 ): 1720, 1680 



30 





Gementary analysis for C^HasNaOsS^HaO: 


25 


Calcd. 


(%): 


C60.74; 


H.6.37; 


N.5.90; 


S.6.76 




Found 


(%): 


C60.61; 


H.6.14; 


N,5.66; 


S.6.50 



Example 16 



35 



Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyl)arninol-4-(1-pyrrolidinyl)benzoic acid: 

Metyl 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino3-4-(1 -pyrrolidinyl)benzoate (compound of Example 
14) (0.8 g) is dissolved in methanol (5 mi), and thereto is added 1N aqueous sodium hydroxide solution (5.5 
ml) under nitrogen, and the mixture is stirred at room temperature for 30 minutes. The reaction mixture is 
acidified with hydrochloric acid and purified by a medium pressure column chromatography with CHP-20P 
(eiuant, water-acetonitrile). The fractions containing the desired compound are collected and concentrated 
into dryness under reduced pressure to give the title compound (0.3 g). 
m.p.: 229 - 234* C (amorphous, decomp.) 
IR (KBr; cm" 1 ): 1650 (broad) 



45 



Elementary analysis for C2iH24.N203S: 



Calcd. 
Found 



<%>: 


C.65.60; 


H.6.29; 


N,7.29; 


(%): 


C.65.33; 


H.6.16; 


N,7.24; 



S,8.34 
S,8.23 



Example 17 



ss Preparation of 3^(2-mercaptomethyl-3-phenylpropiony0amino]-4-morpholinobenzoic acid: 



In th sam manner as described in Example 16, there is prepared th titl compound, 
m.p.: 218 - 222* C (amorphous) . 



cr u 010 ao» AZ 



IR (KBn cm" 1 ): 1700, 1660 





Elementary analysis for C21 H24.N2O4S: 


5 


Calcd. 


{%): 


C.62.98; 


H,6.04; 


N.6.99; 


S.8.01 




Found 


(%): 


C,6£98; 


H,6.04; 


N.7.01; 


S.3.29 



20 



25 



Example 18 

Preparation of 3-[(2-mercaptomethyi-3-phenyipropionyi)amino]-4-piperidinobenzoic acid: 

In the same manner as described in Example 2 t there is prepared the title compound, 
m.p.: 142 - 146" C (amorphous, decomp.) 
IR (KBn cm" 1 ): 1660 



Elementary analysis for C22H26N2O3S«0.75H2O: 



Calcd. 
Found 



(%): 


C.64.13; 


H.6.73; 


N t 6.80: 


(%): 


C.63.72; 


H,6.43; 


N.6.61; 



S.7.78 
S.7.70 



Example 19 

30 Preparation of 5-[(2-mercaptomethyl-3-phenylpropionyl)amino]-2-(1-pyrroiidinyl)benzoic acid: 

In the same manner as described in Example 2 t there is prepared the title compound. 
m.p.: 196 - 198* C (amorphous) 
IR (KBn cm- 1 ): 1660 



3S 



Elementary analysis for C21 H2*N20gS: 



Calcd. 
Found 



(%): 


C.65.60; 


H.6.29; 


IM.7.29; 


(%): 


C.65.65; 


H.6.42; 


N.7,19; 



S.8.34 
S.8.49 



Example 20 



50 



Preparation of 5-[(2-mercaptomethyl-3-phenylpropionyl)amino]-2-dimethylaminoben2oic acid: 

In the same manner as described in Example 2 f there is prepared the title compound. 
m.p.: 85 - 89* C (amorphous) 
IR (KBn cm" 1 ): 1670 (broad) 





Elementary analysis for Ciah^^OsS: 


55 


Calcd. 


(%): 


C.62.87; 


H.6.25; 


HJ.72; 


S.8.83 


Found 


(%): 


C.62.81; 


H.6.33; 


N,7.83; 


S.3.86 



17 
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Example 21 



Preparation of 3H;(2-ac©tyithiomethyi-3-pheny!propionyl)aniino]-4-f^ethylben2oic acid: 

5 

3-Amino-4-methylbenzoic acid (1.5 g) is dissolved in a solution of sodium hydrogen carbonate (1.68 g) 
in water (25 ml), and to the mixture is added dropwise a solution of 2-acetylthiomethyl-3-pheny[propionyl 
chloride (2.86 g) in tetrahydrofuran (8 ml) with vigorously stirring, and the mixture is stirred at room 
temperature for 3 hours. Tetrahydrofuran is distilled off at a low temperature under reduced pressure, and 

iq the residue is washed with diethyl ether and acidified with hydrochloric acid, and the resulting oily 
substance is extracted with ethyl acetate. The extract is washed with saturated aqueous sodium chloride 
solution and dried over anhydrous sodium sulfate, and then the solvent is distilled off under reduced 
pressure. The oily residue is purified by a medium pressure column chromatography with CHP-20P (eluant, 
water-acetonitrile). The fractions containing the desired compound are collected, and acetonitrile is distilled 

is off under reduced pressure, and the precipitated crystals are separated by filtration to give the title 
compound (1 .93 g). 
m.p.: 214 - 216* C (amorphous) 
IR (KBn cm- 1 ): 1680. 1650 



Elementary analysis for C20H21NO4S: 


Calcd. 
Found 


(%): 
(%): 


C64.67; 
C.64.73; 


K5.70; 
H.5.69; 


N.3.77; 
N t 3.78; 


S.8.63 
$.8.66 



Example 22 



30 



Preparation of 1-[(2-acetylthiomethyl-3-phenylpropionyl)amino]cyclopropanecarboxyfic acid: 



In the same manner as described in Example 21 , there is prepared the title compoud. 
m.p.: 169 - 171 * C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650 





Elementary analysis for CigHisNCUS: 




Calcd. 


(%): 


C.59.79; 


H,5.96; 


N,4.36; 


3,9.98 


40 


Found 


(%): 


C.59.75; 


H.6.05; 


N,4.27; 


S, 10.03 



Example 23 

45 

Preparation of 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]-4-hydroxyben2oic acid: 

In the same manner as described in Example 21 , there is prepared the title compound, 
so m.p.: 202 - 206* C (amorphous) 
IR (KBr; cm" 1 ): 1680. 1670 





Elementary analysis for C 1 3 Hi 9 NOs S: 


55 


Calcd. 


(%): 


C61.11; 


H.5.13; 


N,3.75; 


3,8.59 




Found 


(%): 


C.61.26; 


H,5.15; 


N.3.42; 


S.8.87 



18 
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.Example 24 



Preparation of 3-[(2-acetylthiomethyl-3-phenylpropionyi)arnino]-4-chloroben2oic acid: 

In the same manner as described in Example 21, there is prepared the title compound. 
m.p.: 204 - 206° C (amorphous) 
IR (KBr cm -1 ): 1680, 1660 



10 



Elementary analysis for CigHisCINO+S: 



Calcd. 
Found 



(%): 


C.58.24; 


H.4.63; 


Cl.9.05 


N.3.57; 


(%): 


C.58.33: 


H.4.73; 


Cl.8.61; 


N.3.76; 



S.8.18 
S.8.03 



75 



Example 25 



20 



Preparation of 4-[(2-acetyithiomethyl-3-phenylpropionyl)aminol-3-methylben20ic acid: 



25 



In the same manner as described in Example 21, there is prepared the title compound, 
m.p.: 183 - 186* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 



Elementary analysis for CaoHzi NO*S: 



Calcd. 
Found 



(%): 


C.64.67; 


H,5.70; 


N,3.77; 


(%): 


C.65.06; 


H.5.70; 


N.3.82; 



S.8.63 
S.8.31 



Example 26 



Preparation of 3-[(2-acetylthiomethyl-3-phenylpropionyl)amino]-4-methoxybenzoic acid: 

In the same manner as described in Example 21 , there is prepared the title compound. 
40 m.p.: 172 - 175* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 





Elementary analysis for C2oH2i NOsS: 


45 


Calcd. 


(%): 


C.62.00; 


H.5.46; 


N,3.62; 


S.8.28 




Found 


(%): 


C.62.38; 


H.5.52; 


N,3.64; 


S.7.93 



Example 27 



Preparation of 5-[(2-acetylthiomethyl-3-phenylpropionyl)aminoh2-chlorobenzoic acid: 

2-Acetylthiomethyl-3-phenylpropionic acid (2.4 g) is dissolved in chloroform (20 ml) containing a few 
drops of DMF, and to the mixture is added thionyl chloride (2 ml), and the mixture is refluxed for 30 
minutes. Excess thionyl chloride is distilled off under reduced pressure, and the oily residue is dissolved in 
tetrahydrofuran (20 ml). To the mixture is added a solution of 5-amino-2-chlorobenzoic acid (1.8 g) in 2N 



19 
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10 



aqueous sodium hydroxide solution with stirring under ice cooling which is kept at pH 7.6. After 30 minutes, 
the mixture is acidified with hydrochloric acid and thereto is added water. The mixtur is extracted with 
ethyl acetate. The extract is washed with saturated aqueous sodium chloride solution and dried over 
anhydrous sodium sulfate, and then the solvent is distilled off under reduced pressure. The oily residue is 
purified by a medium pressure column chromatography with CHP-20P (eiuant, water-acetonitrile). The 
fractions containing the desired compound are collected, and acetonitrile is distilled off under under 
reduced pressure, and the precipitated crystals are separated by filtration to give the title compound (2.6 g). 
m.p.; 163 - 165* C (amorphous) 
IR (KBn cm" 1 ): 1670 



Elementary analysis for Cial-hsCINCkS: 



Cafcd. 
Found 



(%): 


C.58.24; 


H.4.63; 


Cl.9.05; 


N.3.57; 


(%): 


C58.47; 


H.4.76; 


Cl,8,97; 


N.3.54; 



S,8.18 
S,7.97 



20 



Example 28 



Preparation of 3-[(2-mercaptomethyl-3-phenyfpropionyl)amino]-4-methylben2oic acid: 



25 



In the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 192 - 194" C (amorphous) 
IR (KBr, cm' 1 ): 1680, 1640 



30 



Elementary analysis for Ci 8 Hi 3 N0 3 S: 



Calcd. 


(%): 


C.65.63; 


H.5.81; 


N.4.25; 


S.9.73 


Found 


(%): 


C.65.39; 


H.5.87; 


N.4.12; 


S.9.S3 



35 Example 29 



Preparation of 1-[(2-mercaptomethyi-3-phenylpropionyl)amino]cyclopropanecarboxylic acid: 

•to In the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 222 - 224* C (amorphous) 
IR (KBr t cm" 1 ): 1680, 1640 



45 


Elementary analysis for C14H17NO3S: 




Calcd. 


(%): 


C.60.19; 


H.6.13; 


N.5.01 ; 


S,11.48 




Found 


(%): 


C.60.34; 


H.6.14; 


N.4.99; 


S.11.52 



50 

Example 30 



Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyi)amino]-4-hydroxybenzoic acid: 

In th same manner as described in Example 2, there is prepared the titi compound, 
m.p.: 226 - 227* C (amorphous) 
IR (KBr cm" 1 ): 1660 



20 



cr 0 313 355 A2 



B m ntary analysis for C17H17NO4.S: 



Caicd. 
Found 



(%): 


C.81.62; 


H.5.17; 


N.4.23; 


(%): 


C.62.04; 


H.5.22; 


N.4.24; . 



S.9.68 
S.9.28 



TO 



15 



Example 31 

Preparation of 3^{2-mercaptomethyl-3-phenyl propionyl)amino]-4-chlorobenzoic acid: 

In the same manner as described in Example 2. there is prepared the title compound, 
m.p.: 189 • 191 * C (amorphous) 
IH {KBn cm* 1 ): 1690, 1660 





Elementary analysis for C17H16CINO3S: 


20 


Calcd. 


(%): 


C58.37; 


H.4.61; 


CI.10.13; 


N.4.00; 


S.9.17 


Found 


(%): 


C.58.49; 


H.4.62; 


Cl.10.05; 


N.4.01; 


S.9.38 



25 Example 32 



Preparation of 4-[(2-mercaptomethyl-3-phenylpropionyi)amino]-3-methyibenzoic acid: 

In the same manner as described in Example 2. there is prepared the title compound, 
m.p.: 217 - 218" C (amorphous) 
iR (KBn cm" 1 ): 1670, 1650 



Elementary analysis for CiaHisNOsS: 



Calcd. 
Found 



(%): 


C65.63; 


H.5.81; 


N.4.25; 


(%): 


C.65.36; 


H.5.86; 


N.4.37; 



S t 9.73 
S,9.73 



40 



45 



50 



Example 33 

Preparation of 3^(2-merraptomethyl-3^henyipropionyl)aminoH- rn ©t n o x ybenzoic acid: 

In the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 188 - 192* C (amorphous) 
iR (KBncm" 1 ): 1680, 1650 



Elementary analysis for CtaHtgNO+S: 



Calcd. 
Found 



(%): 


C.62.59; 


H,5.54; 


N.4.06; 


(%): 


C,62,68; 


H.5.62; 


N.4.08; 



S.9.28 
S.9.03 



Example 34 



21 
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Preparation of 5-[(2^ercaptomethyl-3-phenylpropionyi)aniino]-2-chIoroberi20ic acid: 

In the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 190 - 192" C (amorphous) 
IR (KBn cm' 1 ): 1690, 1650 



10 



Elementary analysis for CizHisCINOaS: 



Calcd. 
Found 



(%): 


C58.37; 


H.4.61; 


CM 0.1 3; 


N.4.00; 


(%): 


C.58.50; 


H.4.70; 


CI.1 0.06; 


N.4.03; 



S.9.17 
S.8.97 



15 



Example 35 



Preparation of benzyl 3^(2-acetylthiomethyl-3-phenylpropionyl)arnino]-4-methylbenzoate: 



20 



25 



3^{2-Acetylthiomethyl-3-phenyipropionyl)aminoH-niethylbenzoic acid (compound of Example 21) (0.5 
g), 4-dimethyiaminopyridine (0.05 g) f benzyl alcohol (0.17 g) and dichloromethane (20 ml) are mixed, and to 
the mixture is added EDC«HCI (0.27 g) with stirring under ice cooling, and the mixture is stirred at room 
temperature overnight. Dichloromethane is distilled off under reduced pressure, and the residue is dissolved 
in ethyl acetate, and the mixture is washed with 5 % aqueous sodium hydrogen carbonate solution, 10 % 
hydrochloric acid and saturated aqueous sodium chloride solution in this order and dried over anhydrous 
magnesium sulfate, and then ethyl acetate is distilled off under reduced pressure. The residue is dissolved 
in acetonitrile and purified by a medium pressure column chromatography with CHP-20P (eluant water- 
acetonitrile). The fractions containing the desired compound are collected and the water and acetonitrile are 
distilled off under reduced pressure to give the title compound (0.40 g). 
m.p.; 134 - 135*C (amorphous) 
IR (KBn cm- 1 ): 1720, 1680, 1650 



35 



Elementary analysts for C27H27NO4.S: 



Calcd. 


{%): 


C.70.26; 


H,5.90; 


N,3.03; 


Found 


<%): 


C.70.25; 


H.5.92; 


N,3.08; 



S.6.95 
S.6.94 



40 Example 36 



Preparation of 3-[[2-acetylthiomethyl-3-(4-methoxyphenyl)propionyl3amino]benzoic acid sodium salt 

4G A mixture of 2-acetyithiomethyl-3-(4-methoxyphenyi)propionic acid (5 g), thionyl chloride (5 ml) and 
chloroform (50 ml) is refluxed for 30 minutes. The reaction mixture is concentrated under reduced pressure, 
and the residue is dissolved in tetrahydrofuran (50 ml). 3-Aminobenzoic acid (2.61 g) is suspended in water 
(20 ml) and the mixture is adjusted to pH 9.0 with 10 % aqueous sodium hydroxide solution and thereto is 
added dropwise the above tetrahydrofuran solution. While maintaining pH 7.5 - 8.0 with 1 N aqueous sodium 

50 hydroxide solution, the mixture is stirred under ice cooling for 30 minutes and further at room temperature 
for one hour. Tetrahydrofuran is distilled off under reduced pressure, and the resulting aqueous solution is 
purified by a medium pressure column chromatography with CHP-20P (eluant water-dioxane). The fractions 
containing the desired compound are collected and lyophilized to give the title compound (42 g). 
m.p.: 161 - 163*C (amorphous) 

55 IR (KBn cm' 1 ): 1675, 1655 



22 



£P 0 313 859 A2 



Elementary analysis for C2oH2oNOsSNa: 



CaJcd. 
Found 



(%): 


C58.67; 


H.4.92; 


N.3.42; 


S.7.83; 


(%): 


. C.58.37; 


H.5.10: 


N.3.36; 


S.8.07: 



Na.5.82 
Na.5.78 



10 



Example 37 



Preparation of 3-[[2-acetylthiomethyi-3-{4-methoxyphenyl)propionyi]amino]benzoic add: 



75 



20 



3-{[2-Acetylthiomethyl-3-<4-methoxyphenyl)propionyl]amino3benzoic acid sodium sait (compound of Ex- 
ample 36) (1.5 g) is dissolved in water (30 ml), and the mixture is adjusted to pH 3.0 with 1N hydrochloric 
acid with stirring under ice cooling, and the mixture is extracted with ethyl acetate (50 ml). The extract is 
washed with water and dried over anhydrous magnesium sulfate, and then distilled under reduced pressure 
to give the title compound (1-0 g). 
m.p.: 124 - 126* C (amorphous) 
IR (KBn cm' 1 ): 1680, 1650 



Elementary analysis for C20H21 NO5S: 


Calcd. 
Found 


(%): 
(%): 


C.62.00; 
C.61.98: 


H.5.46; 
H.5.44; 


N,3.62; 
N,3.47; 


S.8.28 
S.8.43 



Example 38 

30 

Preparation of 3-[(2-acetylthiomethyl-5-phenyl pentanoyi)amino]benzoic acid sodium salt: 

A mixture of 2-acetylthiomethyl-5-phenylvaJeric acid (5.5 g), thionyl chloride (6 ml) and chloroform (50 
35 ml) is refluxed for one hour. The reaction mixture is concentrated under reduced pressure. The residue is 
dissolved in tetrahydrofuran (50 ml). 3-Aminobenzoic acid (2.9 g) is suspended in water (20 ml) and the 
mixture is adjusted to pH 9.0 with 10 % aqueous sodium hydroxide solution. To the mixture is added 
dropwise the above tetrahydrofuran solution with stirring under ice cooling. While maintaining at pH 7.5 with 
1 N aqueous sodium hydroxide solution, the mixture is stirred under ice cooling for 30 minutes and further at 
40 room temperature for one hour. Tetrahydrofuran is distilled off under reduced pressure, and the resulting 
aqueous solution is purified by a medium pressure column chromatography with CHP-20P (eluant, water- 
dioxane). The fractions containing the desired compound are collected and lyophilized to give the title 
compound (3.4 g). 
m.p.: 150 - 153* C (amorphous) 
45 IR (KBn cm" 1 ): 1680, 1650 



Elementary analysis for C21 H23NO*SNa«0.25H 2 O: 



(%): 


C61.08; 


H.5.74; 


N,3.39; 


S,7.76; 


Na,5.57 


(%): 


C60.91: 


H.5.58; 


N.3.42; 


S,7.85; 


Na.5.82 



Example 39 

Preparation of 3-[(2-acetytthiomethyl-5-phenylpentanoyl)amino]benzoic acid: 

23 



EP 0 318 859 A2 



3-C(2-Acetyithiomethyl-5-phenylpentanoyl)amino]ben2oic acid sodium salt (compound of Exampi 38) 
(1.5 g) is dissolved in water (30 ml), and the mixture is adjusted to pH 2.5 with 10 % hydrochloric acid 
under ice cooling, and the mixture is extracted with ethyl acetate (50 mi). The extract is washed with water 
and dried over anhydrous magnesium sulfate, and then ethyl acetate is distilled off to give the title 
compound (1.1 g). 
m.p.: 142 - 145* C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650 



70 



Elementary analysis for C2iHa4.N04S: 



Calcd. 
Found 



. (%): 


C.65.26; 


1-1,6.26; 


N,3.62; 


(%): 


C.65.51; 


H.6.09; 


N.3.47; 



S.8.30 
S,8.46 



15 



Example 40 



20 



25 



Preparation of 3^[[2-acetylthiomethyl-3-(4-fluorophenyl)propionyl]amino3benzoic acid sodium salt 

A mixture of 2-acetylthiomethyl-3-(4-fiuorophenyl)proplonic acid (5.7 g), thionyi chloride (6 ml) and 
chloroform (50 mi) is refluxed for one hour. The reaction mixture is concentrated under reduced pressure. 
The residue is dissolved in tetrahydrofuran (50 ml). 3-Aminobenzoic acid (3.05 g) is suspended in water (20 
ml) and the mixture is adjusted to pH 9.0 with 10 % aqueous sodium hydroxide solution. To the mixture is 
added dropwise the above tetrahydrofuran solution. While maintaining at pH 8.0 with 1 N aqueous sodium 
hydroxide solution, the mixture is stirred under ice cooling for 30 minutes and further at room temperature 
for one hour. Tetrahydrofuran is distilled off under reduced pressure, and the resulting aqueous solution is 
purified by a medium pressure column chromatography with CHP-20P (eluant water-dioxane). The fractions 
containing the desired compound are collected and lyophilized to give the title compound (5.6 g). 
m.p.: 155 - 157* C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650 



35 



40 



Elementary analysis for ClaHijFNO+SNa-O.SHaO: 



Calcd. 
Found 



(%): 


C.56.15; 


H.4.46; 


F,4.67; 


N.3.45; 




Na.5.66 








(%): 


C55.91; 


H,4.67; 


F.4.61; 


N.3,38; 




Na,5.89 









S.7.89; 
S.7.98; 



Example 41 

Preparation of 3-[[2-acetylthiomethyl-3-(4-fluoropheny»)propionyi]aminolbenzoic acid: 

3-[[2-Acety(thiomethyl-3-{4-fluorophenyl)propionyl]amino]benzoic acid sodium salt (compound of Exam- 
ple 40) (0.5 g) is dissolved in water (10 ml), and the mixture is adjusted to pH 2.5 with 1N hydrochloric acid 
with stirring under ice cooling, and the mixture is extracted with ethyl acetate (20 ml). The extract is washed 
with water and dried over anhydrous magnesium sulfate, and then ethyl acetate is distilled off to give the 
title compound (0.4 g). 
m.p.: 172 - 174* C (amorphous) 
IR (KBr; cm"'): 1680. 1640 



55 



24 
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EI mentary analysis for Ci 9 Hi s FNO*S: 



Calcd. 


(%): 


C.60.79; 


H.4.83; 


F.5.06; 


N.3.73; 


Found 


(%): 


C.60.75; 


H.4.89; 


F.5.09; 


N.3.64; 



S.8.54 
3,3.49 



10 



15 



Example 42 



Preparation of 3-{[2-mercaptomethyl-3^4-methoxypheny0propionyl]arnino3benzoic acid sodium salt 

3-[[2-Acetyfthiomethyi-3-<4-methoxyphenyl)propionyl]arnino3bQn2oic acid sodium salt (compound of Ex- 
ample 36) (2.0 g) is dissolved in water (20 mi), and the mixture is adjusted to pH 12.0 with 1N aqueous 
sodium hydroxide solution under nitrogen. After reacting at room temperature for one hour, the reaction 
mixture is adjusted to pH 8.0 with 10 % hydrochloric acid and is purified by a medium pressure column 
chromatography with CHP-20P (eluant. water-acetonitrile). The fractions containing the desired compound 
are collected, and acetonitrile is distilled off under reduced pressure and then lyophilized to give the title 
compound (0.7 g). 
m.p.: 161 - 163*C (amorphous) 
IR (KBr; cm" 1 ): 1650 





Elementary analysis for CisHtsSNa«1.25H20: 


25 


Calcd. 


(%): 


C.55.45; 


H.5.30; 


IM.3.59; 


S.8.22; 


Na.5.90 




Found 


(%): . 


C.55.40: 


H.5.06; 


N.3.61: 


S.3.69; 


Na.6.37 



30 



Example 43 



35 



Preparation of 3-[[2-mercaptomethyl-3-(4-methoxyphenyl)propionyl3amino]benzoic acid: 

3-[[2-Acetylthiomethyl-3-(4-methoxyphenyl) propionyi]amino]benzoic acid sodium salt (compound of 
Example 36) (1.8 g) is dissolved in water (30 ml), and the mixture is adjusted to pH 12.0 with 10 % aqueous 
sodium hydroxide solution under nitrogen. After reacting at room temperature for one hour, the reaction 
mixture is adjusted to pH 2.5 with 10 % hydrochloric acid. The mixture is extracted with ethyl acetate (50 
ml). The extract is washed with water and ethyl acetate is distilled off. The residue is purified by a medium 
pressure column chromatography with CHP-20P (eluant water-acetonitriie). The fractions containing the 
desired compound are collected, and acetonitrile is distilled off under reduced pressure and the residue is 
lyophilized to give the title compound (0.6 g). 
m.p.: 184 - 185* C (amorphous) 
IR (KBn cm" 1 ): 1680. 1650 



50 



Bementary analysis for CiaHi9NO*S«H 2 0: 



Calcd. 
Found 



(%): 


C.59.49; 


H.5.82; 


N.3.85; 


(%): 


C.59.10; 


H.5.28; 


N.3.84; 



S.8.82 
S.8.64 



55 



Example 44 



Preparation of 3-[[2-mercaptomethyl-3-(4-fluorophenyl)propionyl]amino]benzoic acid: 



25 



EP 0 318 859 A2 



70 



75 



3-Q2-AcetyIthiomethyl-3-(4-fluorophenyl)propionyl]aminoIbenzoic acid sodium salt (compound of Exam- 
ple 40) (1.2 g) is dissolved in water (20 ml), and the mixture is adjusted to pH 12.0 with 10 % aqueous 
sodium hydroxide solution under nitrogen. After reacting at room temperature for one hour, the reaction 
mixture is adjusted to pH 2.5 with 10 % hydrochloric acid. The mixture is extracted with ethyl acetate (50 
ml). The extract is washed with water and ethyl acetate is distilled off. The residue is purified by a medium 
pressure column chromatography with CHP-20P (eluant water-dioxane). The fractions containing the 
desired compound are collected and lyophilized to give the title compound (0.6 g). 
m.p.: 180 - 182* C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650 



Elementary analysis for C17H16FNO3S: 



Calcd. 
Found 



(%): 


C61.25; 


H,4.84; 


F.5.70; 


N.4.20; 


(%): 


C.81.11; 


H.4.86; 


F.5.70; 


N.4.08; 



3,9.62 
S,9.63 



20 



Example 45 



Preparation of 3-[[2-acetylthiomethyl-3r(4-dimethylaminophenyl)propionyl]amino]benzoic acid: 



i 



25 



30 



35 



A mixture of 2-acetylthiomethyl-3-(4-dimethylaminophenyl)propionic acid (2.0 g), thionyl chloride (2 ml) 
and chloroform (20 ml) is refluxed for 30 minutes. The reaction mixture is concentrated under reduced 
pressure. The residue is dissolved in tetrahydrofuran (30 ml). 3-Aminobenzoic acid (1.1 g) is suspended in 
water (10 ml) and the mixture Is adjusted to pH 9.0 with 10 % aqueous sodium hydroxide solution. To the 
mixture is added dropwise the above tetrahydrofuran soltuion with stirring under ice cooling. While 
maintaining at pH 7.5-8.0 with 1N aqueous sodium hydroxide solution, the mixture is stirred under ice 
cooling for 30 minutes and further at room temperature for one hour. Tetrahydrofuran is distilled off under 
reduced pressure, and the resulting aqueous solution is adjusted to pH 4.5 with 1 N hydrochloric acid and 
purified by a column chromatography with Diaion HP-20 (eluant water-acetonitrile). The fractions containing 
the desired compound are collected* and acetonitrile is distilled off under reduced pressure, and the residue 
is extracted with ethyl acetate. The extract is dried over anhydrous magnesium sulfate, and ethyl acetate is 
distilled off to give the title compound (0.7 g). 
m.p.: 71 - 73 * C (amorphous) 
IR (KBn cm" 1 ): 1680. 1660 



40 



Elementary analysis for C21 H24.N20*S: 



Calcd. 
Found 



(%): 


C62.98; 


H.6.04; 


N.6.99; 


(%): 


C.62.65; 


H.6.21; 


N,6.96; 



S.8.01 
S.8.08 



45 



Example 46 



so 



Preparation of 3-[[2-acetylthiomethyi-3-(4-methylphenyl)propionyl]amino3benzoic acid: 

In the same manner as described in Example 45, there is prepared the title compound, 
m.p.: 174 - 175* C (amorphous) 
IR (KBn cm"'): 1680, 1650 



55 



26 
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EI m ntary analysis for C2oH2i NO4S: 



Calcd. 
Found 



(%): 


C.64.67; 


H.5.70; 


N,3.77; 


(%): 


C64.66; 


H.5.79; 


N.3.76; 



S.8.63 
S.8.46 



Example 47 



15 



Preparation of 3-[[2-acetylmiomethyl-3-(4-benzyl 2-morphoiinyl)propionyi]amino]benzoic acid (a mixture of 
diastereomers): 

In the same manner as described in Example 45 T there is prepared the title compound, 
m.p.: 103 - 105* C (amorphous) 
IR (KBn cm" 1 ): 1870, 1850 





Elementary analysis for C2+H2aN2O 5 S*0^5H20: 


20 


Calcd. 


(%): 


C.62.52; 


H.6.23; 


N.6.08; 


S,6.95 




Found 


(%): 


C62.60; 


H.6.26; 


N.6.08; 


S.6.64 



25 



35 



Example 48 . 

Preparation of 3-{[2-acetylthiomethyl-3-(3-pyridy0propionyl]amino3benzoic acid: 

In the same manner as described in Example 45, there is prepared the title compound, 
m.p.: >200* C (white needles) 
IR (KBn cm" 1 ): 1680, 1650 



Elementary analysis for CibH 


l ia NaO*S: 






Caicd. 


(%): 


C60.32; 


H.5.06; 


N.7.83; 


S.8.95 


Found 


(%): 


C59.98; 


H.5.09; 


N.8.01; 


S.8.85 



Example 49 



45 



Preparation of 3-[[2-acetyithiomethyl-3-(3-benzisoxazolyl)propionyl]amino]ben2oic acid: 



In the same manner as described in Example 45, there is prepared the title compound, 
m.p.: 185 - 187* C (amorphous) (dissolving in water-dixane, followed by lyophilization) 
IR (KBn cm" 1 ): 1680, 1640 



Elementary analysis for C20H18N2O5S: 



Calcd. 


(%): 


C.60.23; 


H.4,55; 


N,7.03; 


S.8.05 


Found 


(%): 


C.60.28; 


H,4.62; 


N.6.85; 


S,7.75 



27 
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Example 50 



Preparation of 3^2-acetylthiomethyl-3-<2,4<iifluoroph^ acid: 

5 

In the same manner as described in Example 45, there is prepared the title compound, 
m.p.: 164 - 166" C (amorphous) (dissolving in water-dioxane, followed by lyophilization) 
IR (KBr cm" 1 ): 1680, 1650 



70 


Elementary analysis for d 9 H17F2NO4.S: 




Calcd. 


(%): 


C.58.01; 


H.4.36; 


F.9.66; 


N,3.56; 


S.8.15 




Found 


(%): 


C.58.24; 


H.4.40; 


F.9.58; 


N.3.47; 


S.8.04 



75 



Example 51 



Preparation of 3^[2MTierraptomethyl-3-(4Kiimethylaminophenyl)propionyllamino]benzoic acid: 

3-[[2-Acetylthiomethyi-3-(4-dimethylaminophenyl)propionyilamino]benzoic acid (compound of Example 
45) (2.6 g) is dissolved in 50 % aqueous methanol (30 ml), and the mixture is adjusted to pH 12.0 with 10 
% aqueous sodium hydroxide solution under nitrogen. After reacting at room temperature for one hour, the 
reaction mixture is adjusted to pH 4.5 with 10 % hydrochloric acid, and methanol is distilled off. The 
resulting aqueous solution is purified by a medium pressure column chromatography with CHP-20P (eluant 
water-acetonitrile). The fractions containing the desired compound are collected, and acetonitrile is distilled 
off and the residue is lyophilized to give the title compound (0.7 g). 
m.p.: 91 - 93* C (amorphous) 
IR (KBr; cm" 1 ): 1650 



Elementary analysis for Cigr^NaOgS^O^Sh^O: 



Calcd. 


(%): 


C.62.87; 


H.6.25; 


N.7.72; 




Found 


(%): 


C62.60; 


H.6.27; 


N.7.57; 





4Q Example 52 



Preparation of 3-[[2-mercaptometriyl-3-(4-metrrylphenyl)propionyl3amino3benzoic acid: 

45 In the same^ manner as described in Example 51 ( there is prepared the title compound, 
m.p.: 188 - 190* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 



Elementary analysis for CisHtgNOaS; 



Calcd. 


(%): 


C.65.63; 


H.5.81; 


N,4.25; 




Found 


(%): 


C.65.55; 


H,5.97; 


N.4.15; 





55 

Example 53 



28 
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Preparation of 3-[[2-mercaptomethyl-3-(4-b8nzyl-2-rnorpholinyl)propionyf]arnin Jbenzoic acid (a mixture of 
diastereomers): 

3-[[2-Acetyithiomethyl-3-(4-ben2yl-2^orphoiinyl)propionyl]arnino]benzoic acid (compound of Exampl 
5 47) (1.0 g) is dissolved in 50 % aqueous methanol (20 ml), and the mixture is adjusted to pH 12.0 with 10 
% aqueous sodium hydroxide solution under nitrogen. After reacting at room temperature for one hour, the 
reaction mixture is adjusted to pH 4.5 with 10 % hydrochloric acid, and methanol is distilled off under 
reduced pressure. The residue is extracted with ethyl acetate, and the extract is washed with water and 
ethyi acetate is distilled off. The residue is purified by a medium pressure column chromatography with 
70 CHP-20P (eiuant, water-acetonitrile). The fractions containing the desired compound are collected, and 
acetonitrile is distilled off under reduced pressure and the residue is lyophilized to give the title compound 
(0.3 g). 

m.p.; 1 10 - 112* C (amorphous) 
IR (KBn cm" 1 ): 1660 

15 



Elementary analysis for C22H27N2O+S: 


Calcd. 
Found 


(%): 
(%): 


C.63.59; 
C.63.22; 


H.6.55; 
H,6.52; 


N.6.74; 
N.6.50; 


S.7.72 
S.7.74 



Example 54 

Preparation of 3-{[2-mercaptomethyl-3-(3-pyridyl)propionyl]aminoIbenzoic acid: 

In the same manner as described in Example 51 , there is prepared the title compound, 
m.p.: 94 - 97* C (amorphous) 
IR (KBn cm" 1 ): 1680 





Elementary analysis for C1SH1SN2O3S: 


35 


Calcd. 


(%): 


C60.74; 


H t 5.10; 


N.8.85; 


S,10.13 


Pound 


(%): 


C.60.32; 


H.5.17; 


N.8.78; 


S.9.91 



40 Example 55 

Preparation of 3-[(2-mercaptomethyl-5-phenyi pentanoyl)amino]benzoic acid: 

45 In the same manner as described in Example 51, there is prepared the title compound, 
m.p.: 134 - 136* C (amorphous) {dissolving in water-dioxane, followed by lyophiiization) 
IRfKBricm-^ISSO, 1650 



50 


Elementary analysis for CigHaTNOgS: 


Calcd. 


(%): 


C66.45; 


H.6.16; 


N,4.03; 


S,9.34 




Found 


<%): 


C.66.60; 


H.6.27; 


N.3.99; 


S.9.20 



55 

Example 56 



29 
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Preparation of 3HI2-merc^tomethyl-3^3^enzisoxa2oiyl)propionyl]arnino]berizoic acid: 

In the same manner as described in Example 51 , there is prepared the title compound, 
m.p.: 207 - 209* C (amorphous) (lyophilization product) 
IR (KBn cm" 1 ): 1690. 1640 



Elementary analysis for CiaHisN 2 0*S: 



Calcd. 


(%): 


C.60.66; 


H,4.53; 


N.7.S6; 


Found 


(%): 


C.60.92; 


H.4.72; 


N.7.56; 



Example 57 



Preparation of 3-[[2^ercaptomethyl-3-(2 t 4<fifluorophenyl)propionyl]aminoIben2oic acid: 

In the same manner as described in Example 51, there is prepared the title compound, 
m.p,: 168 - 170° C (amorphous) 
IR (KBn cm -1 ): 1680, 1650 



Elementary analysis f or C 1 7 H 1 s F2 N Oa S: 


CaJcd. 
Found 


(%): 
(%): 


C.58.11; 
C.58.27: 


H.4.30; 
H.4.40; 


F.3.99; 
F.3.94: 


N,9.13; 
N.8.99; 


S, 10.81 
S, 10.85 



Example 58 



Preparation of 3-([2-mercaptomethyl-3-(a-pyridyl)propionyl]amino]benzoic acid hydrochloride: 

3-[[2-Mercaptomethyl-3-(3-pyridyl)propionyl]amino3benzoic acid (compound of Example 54) (0.2 g) is 
dissolved in ethanol (20 ml), and thereto is added 35 % ethanolic hydrochloric acid (0.3 ml), and the 
mixture is stirred at room temperature for 5 minutes, and ethanol is distilled off under reduced pressure. To 
the residue is added diethyl ether (30 ml), and the mixture is cooled. The precipitated white powder is taken 
by filtration to give the title compound (0.1 5 g). 
m.p.: 69 - 71 * C (amorphous) 
IR (KBr; cm- 1 ): 1660 



Elementary analysis for CisHis^OsS^HCUO.Sr-feO: 



Calcd. 


(%): 


C53.11; 


H.5.01; 


Cl.9.80; 


N,a86; 


Found 


(%): 


C.53.30; 


H.5.42; 


Cl.9.42; 


N.8.34; , 



Example 59 



Preparation of 3-[[2-acetylthiomethyi-3-(4-dimemylaminophenyl)propionyl3aminoh5-methylbenzoic acid hy- 
drochloride: 

A mixture of 2-acetyfthiomethyl-3-{4-d!methylaminophenyl]propionic acid (2.9 g), thionyl chloride (3 ml) 
and chloroform (30 ml) is refluxed for 30 minutes. The reaction mixtur is concentrated under r duced 



CD fl HO Otfn a a 

— v w • w WWW 



ro 



the residue is lyophilized to give the title compound I (1 q) redUC8d pressure ' 30(1 

m.p.: 1 27 - 1 28 " C (amorphous) ' 
IR (KBn cm' 1 ): 1680, 1640 



Element 


ary anal 


/sis for Ca2H 2 eN 2 04S« 


HCU0.25H a O: 




Cafcd. 
Found 


(%): 
(%): 


C.58.01; 
C.57.98; 


H.&09; 
H.6.24; 


CI.7.78; 
CI.7-51; 


N.8.15; 
N,6.08; 


S r 7.04 
S,6.84 



20 



Example 60 



25 



35 



40 



IS * 3 - ff2 - mer ^ tom ^^^ acid hy- 

■ (confS^^ acid deride 

adjusted to pH 12.0 with 10 % a2^?2£ h w t T° US m8than °' (30 ml) " " nd * e mixtu ™ is 
<° T ^one^ 

methano is distilled off under ™\\™<\ -n, ^ . 0 /o h y dr °chlonc acid and 

m.p.: 119-121 C (amorphous, decomp.) 
IR (KBr; cm" 1 ): 1680, 1640 



Element 


ary analysis for CaoH 8 *NaOsS«HCI«0.5HzO: 


CaJcd. 
Found 


(%): 
(%): 


C.57.48; 
C.57.64; 


H,6.27; 
H6.28; 


CI.8.48; 
Cl.8.25; 


N.6.70; 
N.6.49; 


S,7.67 
S.7.89 



Example 61 



Preparation of benzyl a-tta-acetylthiomethyM^imethylaminophenyOp^pionylJ 



laminolbenzoate hydrochlo- 



ss (1) Preparation of 3-(t-Butyloxycarbonylamino)benzoic acid: 



31 
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in dioxane (€0 ml) with stirring under ic cooling. Th mixture is stirred under ice cooling for 30 minutes 
and further at room temperature for 4 hours. The reaction mixture is washed with ethyl acetate (200 ml). 
The aqueous solution Is adjusted to pH 5.0 with citric acid, and the precipitated crystals are separated by 
filtration and recrystaJIized from acetonitriie to give the title compound (22.1 g, 93 %) as white needles., 
s m.p.: 205 "C (decomp.) 
IR (KBr; cm" 1 ): 1680 





Elementary analysis for C12H15NO*: 


10 


Calcd. 


(%): 


C.60.75; 


H.6.37; 


N.5.90 




Found 


(%): 


C.60.69; 


H.6.49; 


N.5.87 



(2) Preparation of cyanomethyl 3-{t-butyioxycarbonylamino)benzoate: 

A mixture of 3-(t-butyloxycarbonyiamino)benzoic acid (20 g), triethylamine (12.8 g), chloroacetonitriie 
(9.4 g) and acetone (150 ml) is refluxed for 4 hours. After acetone is distilled off under reduced pressure, 
the residue is dissolved in ethyl acetate (200 ml), and the solution is washed with water, and ethyl acetate is 
distilled off under reduced pressure. The residue is recrystaJIized from 80 % aqueous acetonitriie solution to 
give the title compound (22 g, 99 %) as white short needles, 
m.p.: 118 - 119'C 
IR (KBr, cm" 1 ): 1705 



Elementary analysis for C14.H16N2O4.: 


Calcd. 
Found 


(%): 
(%): 


C.60.86; 
C60.S8; 


H.5,84; 
H.5.82; 


N,10.14 
N.10.11 



(3) Preparation of benzyl 3-{t-butyfoxycarbonylamino)benzoate: 

35 A mixture of cyanomethyl 3-(t-butyloxycarbonylamino)benzoate (20 g). triethylamine (10.6 g) ( 4- 
dimethylaminopyridine (0.1 g) and benzyl alcohol (11.4 g) is stirred at a bath temperature of 55 *C for 15 
hours. The reaction mixture is extracted with ethyl acetate (200 mi), and the extract is washed with water, 
and ethyl acetate is distilled off under reduced pressure. The residue is recrystaJIized from 80 % aqueous 
acetonitriie solution to give the title compound (22.0 g, 93 %) as white short needles. 

40 m.p.: 151 - 153* C 

IR (KBr; cm" 1 ): 1710, 1690 





Elementary analysis for CighfezNO*: 


45 


Calcd. 


(%): 


C.69.49; 


H.6.75; 


N,4.27 




Found 


(%): 


C.69.49; 


H.6.46; 


N.4.25 



(4) Preparation of benzyl 3-£[2-acetyIthiomethyl-3-(4-d!methyiaminophenyi)propionyl3aminoIbenzoate hydro- 
chloride: 

A mixture of 2-acetylthiomethyl-3-(4-dimethylaminophenyl)propionic acid (3.0 g), thionyl chloride (3 ml) 
and chloroform (30 ml) is refluxed for 30 minutes. The reaction mixture is concentrated under reduced 
pressure. The residue is dissolved in chloroform (30 ml). ■ 

Separately, benzyl 3-<t-butyloxycarbonylamino)benzoate (3.9 g) is mixed with trifluoroacetic acid (3 mi), 
and the mixture is stirred at room temperature for 30 minutes. The reaction mixture is concentrated und r 
.reduced pressure, and th residue is dissolved in chloroform (20 ml), and thereto is added dropwise the 
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above solution of acid chloride in chloroform with stirring under ice cooling. The mixtur is neutralized with 
triethyiamine and stirred under ice cooling for 30 minutes and furth r at room temperature for one hour. The 
r action mixture is wash d with water, dried over anhydrous magnesium sulfate, and chloroform is distilled 
off under reduced pressure. The residue is purified by a silica gel column chromatography (eluant. 

5 chloroform-ethyl acetate). The fractions containing the desired compound are collected and concentrated 
under reduced pressure. To the residue are added 35 % ethanollc hydrochloric acid (0.5 mi) and further 
diethyl ether (50 ml), and the mixture is filtered. The obtained powder is washed with diethyl ether to give 
the title compound (1 .5 g). 
m.p.: 73 - 75* C (amorphous) 

jo IR (KBr cm" 1 ): 1700, 1670 



Elementary analysis for C2 8 H3aN20+S»HCI: 



<%): 


C63.81; 


H,5.93; 


Cl,6.73; 


N.5.31; 


S.6.08 


<%): 


C.63.79; 


H,5.99; 


Cl,7.03; 


N.5.31; 


S,6.06 



Example 62 

20 



Preparation of benzyl 3-H2-acetylthiomethyl-3-(3-pyridyl)propionyi]amino]benzoate: 



25 



Benzyl 3-(t-butyloxycarbonylamino)benzoate (4.9 g) is mixed with trifluoroacetic acid (5 ml), and the 
mixture is stirred at room temperature for 30 minutes. Excbss trifluoroacetic acid is distilled off under 
reduced pressure. The residue is dissolved in chloroform (40 ml), and thereto are added 2-acetytthiomethyl- 
3-(3-pyridyl)propionic acid (3.5 g) and EDC»HCI (3.2 g), and the mixture is stirred at room temperature for 5 
hours. The reaction mixture is washed with water, dried over anhydrous magnesium sulfate, and then 
chloroform is distilled off under reduced pressure. The residue is purified by a silica gel column 
chromatography (eluant, chloroform-ethyl acetate). The fractions containing the desired compound are 
collected and the solvent is distilled off under reduced pressure to give the title compound (1.5 g) as a 
colorless oily substance. 
IR (KBr; cm" 1 ): 1710, 1680 



35 



Elementary analysis for C25H2+N2O4S: 



Caicd. 
Found 



(%): 


C66.79; 


H,5.61 ; 


N.6.23; 


(%): 


C66.30; 


H.5.53; 


N.6.15; 



S.7.13 
S.7.21 



Example 63 

45 

Preparation of benzyl 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoate: 

Benzyl 3-[(2-acetylthiomethyi-3-phenylpropionyl)amino]benzoate (2.0 g) is dissolved in acetonitriie (20 
ml), and thereto is added 28 % aqueous ammonia (15 ml), and the mixture is stirred at room temperature 

so for one hour. The reaction mixture is adjusted to pH 2.5 with 20 % hydrochloric acid under ice cooling and 
is extracted with ethyl acetate (70 ml). The extract is washed with water, and ethyl acetate is distilled off 
under reduced pressure. The residue is purified by a medium pressure column chromatography with CHP- 
20P (eluant, water-acetonitrile). The fractions containing the desired compound are collected, and acetoni- 
triie is distilled off under reduced pressure and the residue is extracted with ethyl acetate (100 ml). The 

55 extract is dried over anhydrous magnesium sulfate, and ethyl acetate is distilled off under reduced pressure 
to give the title compound (0.9 g) as, a colorless oily substance. 
IR (KBr; cm- 1 ): 1710, 1660 
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Bementary analysis for C24.H23NOaS»0.25H2O: 


Calcd. 
Found 


(%): 
(%): 


C.70.30; 
C.70.59; 


H.5.78; 
H.5.92; 


N,3.42; 
N.3.32; 


S,7.82 
S.7.93 



Example 64 



Preparation of 3^(2-acetyithiom8thyl-3-phenylpropionyl)amino]-5-ethylb6nzoic acid: 

3-Amino-5-ethylbenzofc acid (2.1 g) is dissolved in a 33 % aqueous solution of tetrahydrofuran (30 ml) 
containing sodium carbonate (1 .3 g), and to the mixture is added dropwise a solution of 2-acetytthiomethyl- 
3-phenylpropionyl chloride (3.0 g) in tetrahydrofuran (20 ml) with stirring under ice cooling, and the mixture 
is stirred at room temperature for one hour. Tetrahydrofuran is distilled off under reduced pressure, and the 
residue is extracted with ethyl acetate (100 mi). The extract is washed with saturated aqueous sodium 
chloride solution and dried over anhydrous sodium sulfate, and then ethyl acetate is distilled off under 
reduced pressure. The residue is dissolved in methanol and purified by a medium pressure column 
chromatography with CHP-20P (eluant water-methanol). The fractions containing the desired compound are 
collected and concentrated into dryness under reduced pressure to give the title compound (2.8 g). 
m.p.: 175 - 177* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 



Bementary analysis for C2i H23NO*S: 


Calcd. 
Found 


(%): 
(%): 


C.65.43; 
C.65.44; 


H.6.01; 
H.5.98; 


N.3.63; 
N,3.68; 


S,8.32 
S.8.09 



Example 65 

35 

Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5-ethylbenzoic acid: 

3-{(2-Acetylthiomethyl-3-phenyipropionyl)aminoI-5- ethylbenzoic acid (compound of Example 64) (1.0ig) 
is suspended in water (1 0 ml), and thereto is added pyrrolidine (0.6 g) under nitrogen, and the mixture is 

40 stirred at room temperature for 20 minutes. The reaction mixture is adjusted to pH 1 with cone, hydrochloric 
acid and is extracted with ethyl acetate (100 ml). The extract is washed with saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, and ethyl acetate is distilled off under reduced 
pressure. The residue Is dissolved in methanol and purified by a medium pressure column chromatography 
with CHP-20P (eluant, water-methanoi). The fractions containing the desired compound are collected and 

45 concentrated into dryness to give the title compound (0.3 g). 
m.p.: 159 - 160* C (amorphous) 
IR (KBn cm" 1 ): 1680. 1640 



50 


Elementary analysis for C19H21NO3S: 




Calcd. 


(%): 


C.66.45; 


H.6.16; 


N.4.08; 


S,9.34 




Found 


{%): 


C.66.20; 


H,6.09; 


N.4.01; 


S,9.45 



55 

Example 66 
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Preparation of 3^(2-ac8tylthiomethyl-3^henylpropionyl)arnino]-^*sopropylbenzoic acid: 

In trie same manner as described in Example 64 except that 3-amino-5-isopropylbenzoic acid is used, 
there is prepar d the title compound, 
s m.p.: 205 - 206* C (amorphous) 
IR (KBn cm- 1 ): 1880, 1650 





aementary analysis for (^HfcsNO+S: 


10 


Calcd. 


(%): 


C66.14; 


H,6.31; 


N.3.51; 


S.8.03 




Found 


(%): 


C.68.09; 


H.6.27; 


N.3.50; 


S/7.99 



75 Example 67 

Preparation of 3-C(2-mercaptomethyl-3-phenyipropionyl)amino]-5-isopropylben2oic acid: 

20 In the same manner as described in Example 65, there is prepared the title compound, 
m.p.: 205 - 209 * C (amorphous) 
IR (KBr cm" 1 ): 1680, 1650 



25 


Elementary analysis for Cao H23 NO3S: 




Calcd. 


(%): 


C.67.20; 


H.6.49; 


N.3.92; 


S,8.97 




Found 


(%): 


C.67.07; 


H.6.48; 


N.3.87; 


S.8.80 



30 

Example 68 



as Process a: 



[1 ] Preparation of ethyl 3-[{2-acetylthiomethyl-3-pheny!propionyl)aminoIbenzoate: 

40 2-Acetylthiomethyl-3-phenylpropionic add (11.9 g) and ethyl 3-aminobenzoate (8.26 g) are dissolved in 
dichloromethane (150 ml), and thereto are added 4-dimethylaminopyridine (0.61 g) and EDOHCI (10.54 g), 
and the mixture is stirred at room temperature overnight. The reaction mixture is washed with saturated 
aqueous citric acid solution, saturated aqueous sodium chloride solution and saturated aqueous sodium 
hydrogen carbonate solution and saturated aqueous sodium chloride solution in this order, dried over 

45 anhydrous magnesium sulfate, and the solvent is distilled off under reduced pressure. The residue is 
washed with diethyl ether to give the title compound (13 g). 
m.p.: 89 - 92* C (amorphous) 
, IR (KBr; cm" 1 ): 1710, 1690. 1660 



50 


Elementary analysis for C21 H23NO4.S: 




Calcd. 


(%): 


C65.43; 


H,6.01; 


N,3.63; 


S.8.32 




Found 


(%): 


C.65.42; 


H f 6.14; 


N.3.55; 


S.8.19 



55 



[2] Preparation of 3-[(2-mercaptornetriyl-3-phenylpropibnyl)aminblbenzotc acid: 
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Ethyl 3-[(2-ac tylthiomethyl-3-phenyipropionyl)amino]benzoaie (6.37 g) is dissolved in methanol (100 
ml), and thereto is added 1N aqueous sodium hydroxide solution (49.5 ml) under fee cooling, and the 
mixture is stirred for 2 hours under nitrogen. After stirring further at room temperature overnight; the 
reaction mixture is acidified with saturated aqueous citric acid solution, and methanol is distilled off under 

s reduced pressure. To the residue is added water (50 ml), and the mixture is extracted with ethyl acetate. 
The extract is washed with saturated aqueous sodium chloride solution, dried over anhydrous magnesium 
sulfate, and the solvent is distilled off under reduced pressure. The residue is purified by a medium 
pressure column chromatography with CHP-20P (eluant water-acetonitrile). The fractions containing the 
desired compound are collected and concentrated under reduced pressure, and the precipitates are 

io separated by filtration to give the title compound (4 g). 
m.p.: 178 - 180* C (amorphous) 
IR {KBn cm" 1 ): 1680, 1655 



75 


Elementary analysis for C17H17NO3S: 




Caicd. 


(%): 


C.64.74; 


H.5.43; 


N.4.44; 


S.10.17 




Found 


(%): 


C.64.43; 


H.5.44; 


N.4.50; 


S.9.91 



" 20 

Example 68 



Process b: 

[1 ] Preparation of 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]benzoic acid: 



3-Aminobenzoic acid (1.4 g) is suspended in chloroform (50 ml), and thereto is added triethylamine 
(2.06 g) f and to the mixture is added 2-acetylthiomethyl-3-phenylpropionyl chloride (2.61 g) with stirring 
under ice cooling, and the mixture is stirred for 30 minutes and further at room temperature three nights. To 
the reaction mixture is added water, and the mixture is acidified with hydrochloric acid and extracted with 
chloroform. The extract is washed with saturated aqueous sodium chloride solution, dried over anhydrous 
magnesium sulfate, and the solvent is distilled off under reduced pressure. The residue is purified by a 
medium pressure column chromatography with CHP-20P (eluant water-acetonitrile). The fractions contain- 
ing the desired compound are collected and concentrated under reduced pressure. The precipitates are 
separated by filtration and recrystalHzed from 50 % aqueous ethanol to give the title compound (1 .5 g), 
m.p.: 172 - 173* C 
IR (KBn cm- 1 ): 1680. 1650 





Elementary analysis for C19H13NO4S: 




Calcd. 


(%): 


C.63.85; 


H,5.36; 


N.3.92; 


S.8.97 


45 


Found 


(%): 


C.63.59; 


H t 5.46; 


N.3.91; 


S.9.05 



[2] Preparation of 3-{(2-mercaptomethyl-3-phenylpropionyl)amino]ben2oic acid: 

50 

In the same manner as described in Example 68-(a)-[2] except that 3-t(2-acetylthiomethyi-3-phenyl- 
propionyt)amino]bertzoic acid is used, there is prepared the title compound. 

55 Example 69 

Preparation of ethyl 4-[(2-acetylthiometiiyl-3-phenyipropionyl)amino3benzoate: 



36 



In the same manner as described in Example 68-(a)-[1] except that ethyl 4-aminobenzoat is used 
instead of ethyl 3-amfnobenzoat , the r action is carried out. and the product is purified by a silica gei 
column chromatography and a medium pressure column chromatography using CHP-20P to give the title 
compound. 

m.p.: 1 19 - 121 * C (amorphous) 
IR (KBn cm* 1 ): 1710, 1680. 1660 





Elementary analysis for Cai Ha 3 MO* S: 


10 


Calcd. 


(%): 


C.65.43; 


H.6.01; 


N.3.63; 


S.8.32 




Found 


(%): 


C.65.27; 


H.6.01; 


N.3.58; 


S.8.14 



15 



Example 70 



Preparation of 4-[{2-mercaptomethyl-3-phenylpropionyl)amino]benzoic acid: 

In the same manner as described in Example 68-(a)-[2] except that ethyl 4-£(2-acety!thiomethyl-3- 
phenyipropionyl)amino]benzoate (compound of Example 69) is used, there is prepared the title compound, 
m.p.: 181 - 183* C (amorphous) 
!R (KBr; cm H ): 1675, 1660 (shoulder) 



Elementary analysis for C17H17NO3S: 



Caicd. 
Found 



(%): 


C.64.74; 


H.5.43; 


N.4.44; 


(%): 


C.64.63; 


H,5.36; 


N,4.27; 



S.10.17 
S.10.05 



35 



Example 71 



Preparation of 4-[(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoic acid: 



In the same manner as described in Example 68-<b)-[1] except that 4-aminobenzoic acud is used 
instead of 3-aminobenzoic acid, there is prepared the title compound. 
40 m.p.: 187 - 189* C (recrystallized from 70 % aqueous ethanol) 
IR (KBr; cm" 1 ): 1660 





Elementary analysis for C13H19NO4S: 


45 


Calcd. 


(%): 


C.63.85; 


H t 5.36; 


N.3.92; 


S,8.97 




Found 


(%): 


C.63.59; 


K5.35; 


|Vf.3.77; 


S.9.01 



SO 



Example 72 



55 



Preparation of benzyl 3-[(2-acetylthiomethyi-3-phenylpropionyi)amino]benzoate: 

3-[(2-Acetylthiomethyl-3-phenyfpropionyi)aminolbenzoic acid prepared in Example 68-{b)-£1 ] (0.3 g), 4- 
dimethylaminopyh'dine (0.01 g) and benzyl alcohol (0.1 g) are dissolved in .dichloromethane (25 ml), and 
thereto is added EDOHCI (0.18 g), and the mixture is stirred at room temperature three nights. The 
reaction mixture is washed with saturated aqueous citric acid solution, water, saturated aqueous sodium 
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hydrogen carbonate solution and water in this order, dried over anhydrous magnesium sulfate, and th n the 
solvent is distilled off under reduced pressure. The residue is purified by a silica gel column chromatog- 
raphy (eluant, chloroform) to give the title compound (0.26 g). 
m.p.: 108 - 109* C (amorphous) 
s lR (KBn cm- 1 ): 1720, 1680, 1655 





Elementary analysts for C2SH25NO4S: 




Calcd. 


(%): 


C.69.78; 


H.5.63; 


N.3.13; 


S,7.16 


10 


Found 


(%): 


C.69.74; 


H.5.51; 


N.3.09; 


S.7.06 



Example 73 



Preparation of benzyl 4-[(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoate: 

4-{{2-Acetylthiomethyl-3-phenyipropionyl)amino]benzoic acid prepared in Example 71 is reacted in the 
same manner as described in Example 72 to give the title compound, 
m.p.: 139 - 140 * C (amorphous) 
IR (KBn cm" 1 ): 1710. 1685, 1660 



25 


Elementary analysis for C2sH2sNO*S: 




Calcd. 


(%): 


C.69.78; 


H.5.63; 


N.3.13; 


S.7.16 




Found 


(%): 


C69.48; 


H.5.45; 


N.3.04; 


S,6.99 



30 

Example 74 



35 Preparation of benzyl 1-[(2-acetylthiomethyl-3-phenylpropionyl)amino]cyclohexanecarboxylate: 

Benzyl 1-aminocyclohexanecarboxylate«p-toluenesu[fonate and 2-acetyrthiomethyl-3-phenylpropionic 
acid are reacted in the same manner as described in Example 68-<a)-[1 ] to give the title compound, 
m.p.: 166 - 168* C (amorphous) 
40 IR (KBr; cm" 1 ): 1710, 1680, 1660 





Elementary analysis for CasH3i MO4S: 




Calcd. 


(%): 


C68.85; 


H,6.89; 


N.3.09; 


S.7.07 


45 


Found 


(%): 


C6S.63; 


H,6.74; 


N.2.92; 


S.7.13 



Example 75 



Preparation of benzyl H(2-acetylthiomethyl-3-phenylpropionyl)amino]cyclopentanecarboxylate: 

In the same manner as described in Example 74, the reaction is carried out and subjected to the post- 
treatment, and the product is washed with diisopropyl eth r to give the title compound. 
m.p.: 96 - 100* C (amorphous) 
IR (KBr cm~ 1 ): 1705, 1680, 1660 
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H mentary analysis for C2 5 H 2 9NO+S»0.25H2O: 



Calcd. 


(%): 


C67.62; 


H.6.70; 


N,3.15; 


SJ22 


Found 


(%): 


C.67.80; 


H.6.95; 


N,3.31; 


S.7.49 



Example 76 



Preparation of benzyl 3-[{2-acetyimiomethyl-3^henylpropionyl)amino]cyclohexanecarboxyIate: 

In the same manner as described in Example 74, the reaction is carried out and subjected to the post- 
treatment, and the product is washed with diisopropyl ether to give the title compound. 
m.p.: 68 - 71 * C (amorphous) 
IR (KBr; cm" 1 ): 1715, 1680, 1630 



Elementary analysis for C2 6 H 3 iNO+S«0^5HaO: 



20 



Calcd. 
Found 



(%): 


C.68.17; 


H.6.93; 


N f 3.06; 


S.7.00 


(%): 


C.68.25; 


H.714; 


N,3.33; 


S.7.13 



25 

Example 77 



Preparation of 4-{{2-acetylthiomethyl-3-phenyipropionyi)aminomethyl]benzoic acid: 

30 

4-Aminomethylbenzoic acid (1 .50 g) and sodium hydrogen carbonate (1 .68 g) are suspended in water 
(20 ml), and thereto is added dropwise a solution of 2-acetyithiomethyl-3-phenylpropionyl chloride (2.86 g) 
in tetrahydrofuran (6 ml) with vigorously stirring. After the reaction is completed, the reaction mixture is 
acidified with hydrochloric acid and is extracted with ethyl acetate. The extract is dried over anhydrous 
35 magnesium sulfate, and then the solvent is distilled off under reduced pressure. The residue is recrystal- 
lized from ethanol to give the title compound (1 .2 g). 
m.p.: 186- 188" C 
IR (KBr; cm" 1 ): 1680. 1640. 1610 



40 


Elementary analysis for C20H21 NO4.S«0.25H z O: 




Calcd. 


(%): 


C.63.90: 


H.5.76; 


N,3.73; 


S.8.53 




Found 


(%): 


C.64.18; 


H.5.67; 


N.3.65; 


S.8.17 



45 



Example 78 



Preparation of l-[(2-mercaptomethyl-3-phenyipropionyl)amino]cyclohexanecarboxyllc acid; 

In the same manner as described in Example 68-(aH2]. the reaction is carried out to give the title 
compound. 

m.p.: 193 - 195* C (amorphous) 
IR (KBn cm" 1 ): 1690, 1630 
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Hementary analysis for Ci7H23lM0 3 S: 


Calcd. 
Found 


(%): 
(%): 


C.63.52; 
C.63.33; 


H,7.21; 
H.7.00; 


N.4.36; 
N.4.18; 


S.9.98 
S.9.91 



Example 79 

ro 

Preparation of H(2-mercaptomethyl-3i3henylpropionyl)amino]^ acid: 

In the same manner as described in Example 68-(aH2], the reaction is carried out to give the title 
compound. 

m.p.: 165 - 167* C (amorphous) 
IR (KBn cm" 1 ): 1685, 1625 



20 


Elementary analysis for Ci e H 2 i NO3S: 


Calcd. 


(%): 


C.62.51; 


H.6.89; 


N.4.56; 


S.10.43 




Found 


(%): 


C.62.44; 


H.6.79; 


N.4.32; 


S.10.18 



25 

Example 80 



Preparation of 3-[{2-mercaptomethyl-3-phenylpropionyl)amino]cyclohexanecarboxylic acid: 

30 

In the same manner as described in Example 68-(a)-[2], the reaction is carried out to give the title 
compound. 

m.p.: 174- 177* C (amorphous) 
IR (KBn cm' 1 ): 1690, 1615 

35 



Elementary analysis for Ci7H23NOaS: 


Calcd. 
Found 


(%): 
(%): 


C63.52: 
C.63.39; 


H.7.21; 
H.7.25; 


N.4.39; 
N.4.31; 


S,9.98 
S.9.90 



Example 81 



Preparation of 2-[(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoic acid: 

Methyl anthranylate (7.6 g). 2-benzylacryIic acid (8.1 g), HOBt (6.75 g), DCC (10.3 g) and DMF (150 ml) 
are mixed at room temperature, and the mixture is stirred for 4 hours, and the insoluble materials are 
filtered off. The filtrate is distilled under reduced pressure to remove the solvent, and to the residue is 
added ethyl acetate (150 ml). The mixture is washed with 5 % hydrochloric acid, water, saturated aqueous 
sodium hydrogen carbonate solution and water in this order and dried over anhydrous magnesium sulfate, 
and then the solvent is distilled off under reduced pressure. The residue is subjected to a silica gel column 
chromatography. The fractions eluted with chloroform-n-hexane (1:1) are collected, and the solvent is 
distilled off under r duced pressure to give methyl 2-[(2-benzylacryl)aminolbenzoate (3.4 g) as a yellow oily 
substance. 

This product is dissolved in 50 % aqueous methanol (50 ml) and the mixtur is maintained at pH 12.0 
with 15 % aqueous sodium hydroxide solution at 40* C for 30 minutes, and th n methanol is distilled off 
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und r reduced pr ssure. The residu is adjusted t pH 2.0 with hydrochloric acid, and the precipitated 
white solid is separated by filtration and wash d with water and recrystaiiized from 70 % aqueous ethanol to 
giv 2-{(2-benzyiacryi)amino]ben20ic acid (2.0 g) as colorless n edles. This product (1.7 g) is mixed with 
thioacetic acid (0.9 g). and the mixtur is stirred at 80* C for on hour. Excess thioacetic acid is distilled off 

s under reducsd pressure, and to the residue is added water (30 mi). The mixture is adjusted to pH 8.0 with 
10 % aqueous sodium hydroxide solution under ice cooling and subjected to a column chromatography 
with Diaion HP-20. The fractions eiuted with S % aqueous dioxane are collected and lyophiiized. The 
resulting colorless powder is dissolved in water (30 ml) and adjusted to pH 2.0 with hydrochloric acid under 
cooling. The precipitated oily substance is extracted with ethyl acetate, and the extract is washed with 

io water, dried over anhydrous magnesium sulfate, and the solvent is distilled off under reduced pressure. The 
residue is recrystaiiized from 70 % aqueous ethanol to give the titie compound (0.9 g). 
m.p.: 121 - 122* C 
IR (KBr; cm" 1 ): 1660 



75 


Elementary analysis for CigHtgNO+S: 




Caicd. 


(%): 


C.63.85; 


H.5.36; 


N.3.92; 


S.8.97 




Found 


(%): 


C.63.76; 


H.5.36; 


N.3.90; 


S,8.71 



20 



Example 82 



Preparation of benzyl 2-[(2-acetylthiomethyl-3-phenylpropionyl)aminoIisobutyrate; 

In the same manner as described in Example 68-{aH1li - the reaction is carried out to give the title 
compound (2.16 g). 
m.p.: 83 - 85* C (amorphous) 
IR (KBn cm" 1 ): 1735, 1685, 1635 





Elementary analysis for C23H27NO4S: 




Calcd. 


(%): 


0,66.80; 


H.6.58; 


N.3.39; 


S.7.75 


35 


Found 


(%): 


C.66.75; 


H,6.70; 


N.3.28; 


s,ao4 



40 Example 83 

Preparation of 2-[(2-mercaptomethy!-3-phenyipropionyl)amino]isobutyric acid: 

45 The compound prepared in Example 82 is treated in the same manner as described in Example 68-(a)- 
[2], and the residue is purified by a medium pressure column chromatography with CHP-20P (eluant, water- 
acetonitrile). The fractions containing the desired compound are collected and concentrated under reduced 
pressure. The concentrated mixture is acidified with hydrochloric acid and extracted with ethyl acetate. The 
extract is washed with saturated aqueous sodium chloride solution, dried over anhydrous magnesium 

so sulfate, and the solvent is distilled off under reduced pressure to give the title compound. 
m.p.: 175 - 176* C (amorphous) 
IR (KBr cm" 1 ): 1700, 1640 



Elementary analysis for C14H19NO3S: 



Calcd. 


(%): 


C.59.76; 


H.6.81; 


N,4.98; 


S.11.40 


Found 


(%): 


C.59.73; 


H.6.96; 


NASI; 


S.11.22 



41 
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Example 84 



Preparation of benzyl 2-[(2^ercaptomethyJ-3-phenylpropionyl)arnino3isobutyrat©: 



70 



is 



20 



Benzyl 2-[(2-acetylthiomethyh3-phenylpropionyl)aminoJisobutyrate (0.45 g) is dissolved in a mixture of 
methanol (5 ml) and water (3 ml) under nitrogen, and thereto is added triethylamine (0-22 g), and the 
mixture is stirred at room temperature for S hours. After the reaction, the reaction mixture is acidified with 
saturated aqueous citric acid solution, and methanol is distilled off under reduced pressure. To the residue 
is added water, and the mixture is extracted with chloroform. The extract is washed with water and dried 
over anhydrous magnesium sulfate, and then distilled under reduced pressure. The residue is purified by a 
silica gel column chromatography (eiuant, chloroform) to give the title compound (0.35 g). 
m.p.: 53 - 56* C (amorphous) 
IR (KBn cm" 1 ): 1715, 1655 



Eiementary analysis for C21 H2SNO3S: 



Calcd. 
Found 



(%): 


C67.90; 


H.8.78; 


N,3.77; 


(%): 


C.68.00; 


H.7.07; 


N.3.67; 



S,8.63 
S.8.45 



Example 85 



Preparation of 4-[(2-mercaptomethyi-3-phenylpropionyl)aminomethylIbenzoic acid: 

In the same manner as described in Example 68-(bH2], the reaction is carried out to give the title 
compound. 

m.p.; 156 - 159* C (amorphous) 
IR (KBr; cm' 1 ): 1690, 1635 



35 



Elementary analysis for C18H19NO3S: 



Calcd. 
Found 



<%): 


C.65.63; 


H.5.81; 


N.4.25; 


(%): 


C.65.55; 


H.5.95; 


N.4.27; 



S.9.73 
S.9.73 



40 



Example 86 



46 



Preparation of benzyl 4-£(2-acetylthiomethyl-3-phenylpropionyl)aminomethyl]benzoate: 

In the same manner as described in Example 72, the reaction is carried out to give the title compound, 
m.p.: 142 - 143* C (recrystallized from acetonitrile) 
IR (KBn cm"*): 1705, 1675, 1640 



50 



55 



Exam pi 87 



Elementary analysis for C27H27NO4.S: 



Calcd. 
Found 



(%): 


C.70.26; 


H.5.90; 


N,3.03; 


(%): 


C.70.25; 


H.5.88; 


N,3.22; 



S.6.95 
S.6.94 



42 



Preparation of solid solution of 3-[(2-mercaptom thyi-3-ph nylpropionyi)amino]benzoic add with glycine: 

3-[<2-Mercaptomethyl-3-phsnyipropionyi)amino]ben2oic acid (compound of Example 68) (0.77 g) is 
dissolved in dioxane (removing peroxide by passing through a neutral alumina column) (60 ml), and thereto 
s is added a solution of glycine (0.18 g) in water (30 ml), and the mixture is lyophiiized to give the title 
compound (0.95 g). 
m.p.: 177 - 181 * C (amorphous) 
IR (KBr; cm" 1 ): 1675, 1655 



10 


aementary analysis for C^H^NOaS^CaHgNCk: 




Calcd. 


<%): 


C58.45; 


H.5.68; 


N.7.17; 


S,8.21 




Found 


<%): 


C.58.12; 


H.5.92; 


N.7.10; 


S,7.99 



75 



Example 88 



20 



25 



Preparation of solid solution of 3-{(2-mercaptomethyl-3-phenylpropionyi)amino]benzoic acid with L- 
phenylafanine: 

In the same manner as described in Example 87 except that L-phenylaJanine is used instead of glycine, 
there is prepared the title compound, 
m.p.: 162 - 165* C (amorphous) 
IR (KBr; cm" 1 ): 1680. 1650 



Elementary analysis for 

Ci 7 Hi 7 N0 3 S«Cs Hi t NO 2 «0.75H 2 O: 



Calcd. 


(%): 


C63.20; 


H.6.02; 


N.5.67; 


S.6.49 


Found 


(%): 


C.63.36: 


H.5.84; 


N.5.50; 


S.6.35 



35 



Example 89 



40 Preparation of solid solution of 3-C(2-mercaptomethyl-3-phenylpropionyi)amino]benzoic acid with D- 
phenylalanine: 

In the same manner as described in Example 87 except that D-phenylalanine is used instead of glycine, 
there is prepared the title compound. 
45 m.p.: 162 - 165* C (amorphous) 
IR (KBr; cm' 1 ): 1680, 1650 



Elementary analysis for CwH^NOaS^CsHi , NO2«0.5H 2 O: 



so 



Calcd. 
Found 



(%): 


C.63.79; 


H.5.97; 


N,5.72; 


S.6.55 


(%): 


C.63.53; 


H,5.81; 


N.5.54; 


S.6.25 



Example 90 



Preparation of solid solution of 3-C(2-mercaptomethyl-3-phenylpropionyl)amino]benzoic acid with L-Ieucine: 

43 
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In th sam manner as described in Example 87 except that L-leucin is used instead of glycine, ther 
is prepared the title compound, 
m.p.: 169 - 173* C (amorphous) 
IR (KBn cm' 1 ): 1880, 1650 



Elementary analysis for 
Ci7Hi7NOgS«CeHi 3 NO2«0^5H 2 O: 



Calcd. 


(%): 


C.61.24; 


H.6.82; 


N.6.21; 


S«7.11 


Found 


(%): 


C.S1.04; 


H.6.68; 


N.6.08; 


S.6.71 



rs 



20 



Example 91 

Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoic acid L-lysine salt 

In the same manner as described in Example 87 except that L-lysine is used instead of glycine, there is 
prepared the title compound. 
m.p.: 130 - 133* C (amorphous) 
IR (KBn cm" 1 ): 1650. 1600 



25 



30 



Elementary analysts for 

Ci7Hi7NO3S«CeHi4N2O2»0^5H 2 O»0.25dioxane: 



Calcd. 
Found 



(%): 


C.59.06; 


H f 6.92; 


N.8.61; 


(%): 


C.59.01; 


H.7.25; 


N.8.72; 



S.6.57 
S.6.80 



Example 92 



Preparation of solid, solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino3benzoic acid with L-as- 
paragine: 

In the same manner as described in Example 87 except that L-asparagine is used instead of glycine, 
40 there is prepared the title compound, 
m.p.: 168 - 173* C (amorphous) 
IR (KBn cm" 1 ): 1690, 1670, 1650 



50 



Qementary analysis for 

C 1 7 Hi 7 N0 3 S. C* H 8 N 2 0 3 *0 .5H 2 O0.25dioxane: 



Calcd. 
Found 



{%): 


C.55.22; 


H.5.90; 


N.8.78; 


(%): 


C.55.24; 


H.6.05; 


N,8.57; 



S,6.70 
S.6.84 



Example 93 



55 



Preparation of solid solution of 3-[(2-mercaptom thyl-3-phenylpropionyl)amino]benzoic acid with L-aspartic 
acid: 

in th same manner as described in Example 87 except that L-aspartic acid is used instead of glycine, 

44 



CO rt «o 



there is prepared the title compound, 
m.p.: 173 - 179* C (amorphous) 
1R {KBn cm- 1 ): 1680, 1650 



Elementary anaiysis for Ct7Hi 7 NO 3 S«C4H7NO*«0.5H 2 O: 



Calcd. 


(%): 


C.55.13; 


H.5.51; 


N.6.12; 


S.7.01 


Found 


(%): 


C.55.14; 


H,5.58; 


N.5.97; 


S.6.73 



Example 94 



Preparation of solid solution of 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]benzoic acid with glycine: 

In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 165 - 168* C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650, 1605 



Elementary anaiysis for CigHigNC^S^HgNO^dtoxane: 



Calcd. 
Found 



(%): 


C.57.68; 


H,6.2G; 


N.5.38: 


(%): 


C.57.66; 


H.6.15; 


N.5.54; 



S.6.16 
S.6.32 



Example 95 

Preparation of solid solution of 3-t(2-acetylthiomethyl-3-phenylpropionyi)amino]-4-methylben20ic acid with 
glycine: 

In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 196 - 198* C (amorphous) 
IR (KBr; cm' 1 ): 1685, 1650, 1610 



Elementary anaiysis for C2oH 21 N04S«C 2 H 5 N0 2 «0.1H 2 0: 



Calcd. 


<%): 


C.58.94; 


H.5.89; 


N.6.25; 


S.7.15 


Found 


(%): 


C.58.69; 


H.5.82; 


N.6.44; 


S.6.98 



Example 96 



Preparation of solid solution of 3-{[2-acetylthiomethyl-3-(4-methoxyphenyl)propionyi]amino]benzoic acid with 
glycine: 

In the same manner as described in Example 87, there Is prepared the title compound, 
m.p.: 126 ■ 128*C (amorphous) 
IR (KBr; cm" 1 ): 1680. 1650 



45 
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Bementary analysis for C* o H2iNOsS«C2HsNO2«0.25H2O: 



Calcd. 


(%): 


C56.58; 


H.5.72; 


N,6.00; 


S,6.87 


Found 


(%): 


C.56.63; 


H,5.76; 


N.6.30; 


S.6.86 



Example 97 



Preparation of solid solution of 3-[(2-acety(thiornethyl-5-phenylpentanoyl)arninoIbenzoic acid with glycine: 

In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 141 - 143*C (amorphous) 
IR (KBr; cm" 1 ): 1680,1650 



Elementary analysis for C2iH 2 4NO*S«C2H 5 N02: 


Calcd. 
Found 


(%): 
(%): 


C.59.85; 
C.59.58; 


H.6.33; 
H,5.99; 


N.6.07; 
N.6.12; 


S.6.95 
S.6.96 



Example 98 



Preparation of solid solution of 3-[[2-acetylthlo methyl-3-(4-dimethylaminophenyl)propionyl]amino]benzoic 
acid with glycine: 

In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 74 - 76' C (amorphous) 
IR (KBr; cnrr 1 ): 1680, 1660 



Elementary analysis for 

C21 H 2 *N 2 CUS«C2H5 NO 2 «0.75H 2 O: 



Caicd. 


<%): 


C.56.48; 


H.6.29; 


N,8.59; 


S.6.56 


Found 


(%): 


C56.51; 


H.6.45; 


N.8.58; 


S.6.27 



Example 99 



Preparation of solid solution of 3-[[2-mercaptomethyl-3-(4-dImethylaminophenyl)propionyl]amino]benzoic 
acid with glycine: 

In the same manner as described in Example 87, there is prepared the title compound. 
m.p.: 93 - 96 * C (amorphous) 
IR (KBr; cm" 1 ): 1680. 1660 



Bementary analysis for Ci9H22NaO3S«C 2 HsNO2«0.5H 2 O: 



Calcd. 


(%): 


0,57.00; 


H.6.38; 


N,9.50; 


S.7.25 


Found 


(%)* 


C.56.74; 


H.6.44; 


N.9.56; 


S.7.24 
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Example 100 

Preparation of solid solution of 3-[[2-acetylthiom thyl-3-<3-pyridyl)propionylIamino]benzoic acid with giycin 

In the same manner as described in Example 87 t there is prepared the title compound, 
m.p.; 193 - 195* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1860 



75 



Elementary analysis for 

Ct s Hi a N 2 Oi S«C2 H 5 NO2«0.25H 2 O: 



Calcd. 
Found 



(%): 


C.54.85; 


H,5.41; 


N.9.59; 


(%): 


0,54.63; 


H.5.53; 


N.9.77; 



S.7.32 
S.7,13 



Example 101 



Preparation of solid solution of 3-[[2-mercaptomethyi-3-(3-pyridyl)propionyl]amtno]ben2oic acid with glycine: 

In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 1 1 3 - 1 1 6 * C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 



Elementary analysis for CisHieNzOaS^HsNOa-OTSHaO: 



Calcd. 
Found 



(%): 


C53.39; 


H.5.60; 


N, 10.38; 


(%): 


C53.41; 


H.5.61; 


N.10.20; 



S.7.92 
S.7.53 



35 Example 102 

Preparation of solid solution of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino}-4-methylbenzoic acid with 
glycine: 

40 

In the same manner as described In Example 87, there is prepared the title compound, 
m.p.: 166 - 173* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650. 1640, 1605 



45 



so 



Elementary analysis for CtsHigNOaS^HsNCk^O.SHaO: 



Calcd. 
Found 



(%): 


C.58.10; 


H,6.09; 


N,6.77; 


(%): 


C57.84; 


H.5.90; 


N,7.14; 



S,7.75 
S.7.63 



Example 103 



55 Preparation of solid solution of 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]-5-ethylbenzoic acid with 
glycine: 

In the same manner as described in Example 87, there is prepared the title compound. 

47 
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m.p.: 166 - 169* C (amorphous) 
IR (KBn cm- 1 ): 1690. 1660, 1600 



Sementary analysis for C21 H23NO*S»C2HsNO2«0.5H2O: 



Calcd. 


<%): 


C.58.83; 


H,6.23; 


N.5.97; 


S.6.83 


Found 


(%): 


C t 58.67; 


H.6.10; 


N.6.07; 


S.6.58 



Example 104 



76 



Preparation of solid solution of 3-C(2-mercaptomethyl-3-pheny!propionyl)amino]-2-methylbenzoic acid with 
glycine: 



20 



In the same manner as described in Example 87, there is prepared the title compound, 
m.p.: 86 - 98* C (amorphous) 
IR (KBn cm- 1 ): 1690, 1650, 1600 



25 



Elementary analysis for 

C t s H 1 9 N0 3 S»C2 Hs N02 •H 2 O»0.2dioxane: 



Calcd. 
Found 



(%): 


C.5&76; 


H.6.32; 


N,6.37; 


(%): 


C56.48; 


H.5.93; 


N.6.55; 



S.7.29 
S.7.07 



30 Example 105 



Preparation of solid solution of 3-[(2-mercaptomethyl-3-phenyIpropionyl)amino]-5-methylbenzoic acid with 
glycine: 

(n the same manner as described in Example 87, there is prepared the title compound; 
m.p.: 105 - 112* C (amorphous) 
IR (KBn cm" 1 ): 1690. 1660, 1600 



Elementary analysis for 

d s H 1 9 N0 3 S«C2 H s NO2«0.75H 2 O»0.25dioxane: 



Calcd. 


(%): 


C.57.32; 


H.6.30; 


N.6.37; 


S.7.29 


Found 


(%): 


C.57.54; 


H.5.90; 


N.6.48; 


S,6.95 



Example 106 



Preparation of solid solution of 3-[(2*mercaptomethyl-3-phenyipropionyl)amino]benzoic acid with 3-ami- 
nobenzoic acid: 

3-[(2-Mercaptomethyl-3-phenylpropionyl)amino]benzoic acid (compound of Example 68) (0.16 g) and 3- 
aminobenzoic acid (0.07 g) ar dissolved in dioxane (removing peroxide by passing through a neutral 
alumina column) (30 ml), and thereto is added wat r (10 ml), and the mixture is lyophiliz d. The resulting 
oily substance is dried over phosphorus pentoxide und r reduced pressure to give the trtl compound (0.23 
9)- 



BP 0 31ft ACQ AO 



JR {KBncm- 1 ): 1675, 1650 



Elementary analysis for 

Ci 7H,7NO3S«C 7 H 7 NO2»0.3dloxane: 


Calcd. (%): j C.63.19; 
Found (%): C.63.10; 


H.5.56; 
H.5.60; 


N,5.85; I S.6.69 
N.5.87; j S.6.41 



Example 107 



20 m.p.: 136 - 142 C (amorphous) 
IR (KBr; cm- 1 ): 1715, 1685, 1610 



Element 


ary analysis for C7Ht7NOaS.C5sH98Oas.H9O: 


Calcd. 
Found 


(%): C52.67; 
{%): j C.52.41; 


H.7.08; 
H.7.18; 


N.0.84; 
N.0.76; 


S.1.93 
S.2.00 



30 Example 108 



Preparation of S^ercaptornethyl-^henylpropionyOarninoJbenzoic acid sodium salt 
IR (KBn cm" 1 ): 1650, 1605 



Element 


ary analysis for Ci7Hi S NO 3 SNa.0^5H 2 O: 


Calcd. 
Found 


{%): C.59.73; 

(%): C59.49; 
1 — *■ . 


H,4,86; 
H.4.79; 


N.4.10; 
N.4.26; 


S f 9.38; 
S.9.29; 


Na,6.72 
Na.6.76 



Example 109 



49 
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reduced pressure. Th precipitates are s parated by filtration to give the title compound (2-28 g). 
m.p.: 220 - 230 *C (amorphous) 
IR (KBr; cm" 1 ): 1685, 1650 



5 


Elementary analysis for Ca^aNaOeSa: 




Caicd. 


(%): 


C64.95; 


H,5.13; 


N,4.46; 


S, 10.20 




Found 


(%): 


C65.02; 


H.5.28; 


N,4.28; 


S,9.82 



10 



Example 110 



15 



Preparation of isopentyl 3-[(2-acetyithiomethyl-3-phenylpropionyi)amino]ben2oate: 



20 



In the same manner as described in Example 61 , the reaction is carried out, and at the final step the 
product is purified by a column chromatography using Diaion HP-20 to give the title compound, 
m.p.: 96 - 98* C (colorless needles) (recrystailized from 80 % aqueous acetonitrile solution) 
IR (KBr; cm" 1 ): 1705, 1695. 1660 



25 



Elementary analysis for C24.H29NO4S: 



Caicd. 


(%): 


C67.42; 


H.6.84; 


N.3.28; 


Found 


(%): 


C.67.43; 


H.6.78; 


N.3.29; 



S.7.50 
S,7.25 



30 Examplem 

Preparation of cyclohexylmethyi 3-[(2-acetylthiomethyl-3-phenyipropionyi)amino]benzoate: 

35 In the same manner as described in Example 110, there is prepared the title compound as an oily 
substance. 

IR (film; cm" 1 ): 1720. 1690, 1660 



40 


Elementary analysis for CaeHsoNO+S: 




Caicd. 


(%): 


C.69.00; 


K6.68; 


N.3.09; 


S.7.08 




Found 


(%): 


C.68.82; 


H.6.92; 


N.3.20; 


S.6.95 



4S 

Exam pie 11 2 

sq Preparation of 2-piperidinoethyl 3-{(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoate: 

In the same manner as described in Example 110, there is prepared the title compound as an oily 
substance. 

IR (film; cm" 1 ): 1720, 1710, 1680 

55 
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Exampie1l3 



Elementary analysis for C2 6 H32N2O*S«0.7CF 3 COOH«CL7HaO: 



Calcd. 
Found 



{%): 


C.58.66; 


H.6.13; 


F.7.11; 


N t 4.99; 


(%): 


C.58.36; 


H,5.91; 


F.7.40; 


IM.4.99; 



S.5.72 
S.5.89 



Preparation of l-methyl-2-piperidinyimethyl 3^(2-acetylthiorriethy(-3-prienylpropionyl)arnino]benzoate (a mix- 
ture of diastereomers): 

In the same manner as described in Example 110. there is prepared the title compound. 
IR (KBr cm" 1 ): 1720. 1690, 1670 



Elementary analysis for C^6H3 2 N20*S«a.75CF 3 COOH«H20: 



CaJcd. 


(%): 


C.57.73; 


H.6.12; 


F7.47; 


N.4.90; 


Found 


<%>: 


C58.15; 


H.6.20; 


F.7.11; 


N.4.94; 



Examplel 1 4 

Preparation of 2-dimethyiaminoethyl 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]ben2oate hydrochlo- 
ride: 

in the same manner as described in Example 61, there is prepared the title compound, 
m.p.: 31 - 32 * C (amorphous) 
IR (KBr; cm' 1 ): 1710, 1680 



Elementary analysis for C2 3 H 2 aN2O*S»HCU0.25H 2 O: 



Calcd. 


(%): 


C.58.84; 


H.6.33; 


Cl.7.55; 


N,5.97; 


Found 


(%): 


C.58.85; 


H.6.42; 


Cl.7,69; 


N,5.99; 



Examplel 15 

Preparation of 3-pyridylmethyl 3-[(2-acetylthiomethyl-3-phenylpropionyf)amino3ben2oate hydrochloride: 

In the same manner as described in Example 61, there is prepared the title compound, 
m.p.: 69 - 72* C (amorphous) 
IR (KBr; cm* 1 ): 1710, 1680 



Elementary analysis for C25H24.N204.S*HCl: 



Calcd. 


(%): 


C.61.91; 


H.5.20; 


01,7.31; 


N,5.78; 


S.6.61 


Found 


(%): 


C.61 .83; 


H.5.47; 


Cl.6.83; 


N.5.67; 


S.6.74 
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Example116 

Preparation of cyanomethyl 3-E(2-acethylthiomethyl3-phenylpropionyl)arninolbenzoate: 

5 

Cyanomethyl 3-(t-butyloxycarbonylamino)ben2oate [compound of Example 61 -(2)] (6.9 g), anisole (one 
drop) and trifluoroacetic acid (10 mi) are mixed. The mixture is stirred under ice cooling for 10 minutes and 
further at room temperature for 30 minutes. Excess trifluoroacetic acid is distilled off under reduced 
pressure. To the residue is added 60 % aqueuous tetrahydrofuan (30 ml), and thereto is added dropwise a 

io solution of 2-acetylthtomethyl-3-phenyfpropionyl chloride (5 g) in tetrahydrofuran (20 ml) with stirring under 
ice cooling while maintaining at pH 7.0 - 7.5 with triethylamine, and the mixture is stirred at room 
temperature for 2 hours. Tetrahydrofuran is distilled off under reduced pressure, and the residue is 
extracted with ethyl acetate (100 mi). The extract is washed with water, dried over anhydrous sodium 
sulfate, and ethyl acetate is distilled off under reduced pressure. The residue is purified by a silica gei 

75 column chromatography (eluant, chloroform-ethyl acetate). The fractions containing the desired compound 
are collected and concentrated under reduced pressure to give the title compound (3.5 g) as an oily 
substance. 

IR (film; cm" 1 ): 1730, 1680. 1660 



20 


Elementary analysis for C21 H20N2O4.S: 




Calcd. 


(%): 


C.63.62; 


H.5.08; 


N.7.07; 


S.8.09 




Found 


(%): 


C.63.27; 


H.5.28; 


IM.7.41; 


S.8.08 
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Exampie117 



Preparation of 2-phenoxyethyl 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]benzoate: 

Cyanomethyl 3-[(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoate (compound of Example 116) (4 
g). 2-phenoxyethanoI (3 g), 4-dimethyiaminopyridine (0.1 g) and triethylamine (2 g) are mixed, and the 
mixture is stirred at 60* C for 15 hours and extracted with ethyl acetate (50 ml). The extract is washed with 
10 % hydrochloric acid and water, and ethyl acetate is distilled off under reduced pressure. The residue is 
dissolved in 50 % aqueous acetonitrile and purified by a column chromatography using Oiaion HP-20 
(eluant water-acetonitrile). The fractions containing the desired compound are collected, and acetonitrile is 
distilled off under reduced pressure. The aqueous solution is extracted with ethyl acetate (100 ml). The 
extract is dried over anhydrous magnesium sulfate, and ethyl acetate Is distilled off under reduced pressure 
to give the title compound (2.5 g). 
m.p.: 90 - 92* C (amorphous) 
IR (KBr; cm" 1 ): 1720. 1690, 1660 



45 


Elementary analysis for C27H27NO5S: 




Calcd. 


(%): 


C.67.90; 


H.5.70; 


N.2.93; 


S.6.71 




Found 


(%): 


C.67.51; 


H.5.61; 


N.2.88; 


S.6.59 
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Example118 

55 Preparation of pivaloyioxymethyl 3-{(2-acetylthiomethyl-3-phenylpropionyl)aminolbenzoate: 



-52 



EP 0 318 859 A2 



(1) 3-(t-Buty)oxycart>onylamino)benzoic acid sodium sait (10 g), DMF {60 ml) and potassium rodid 
(6.3 g) are mixed, and thereto is added dropwise pivaioyloxymethyl chloride (6 g) under ice cooling. Th 
mixture is stirred at room temperature for 15 hours, and thereto is added ethyl acetate (200 mi). Th 
mixture is washed with water, and ethyl acetate is distilled off under reduced pressure. The residue is 
5 recrystailized from 70 % aqueous acetonitriie to give pivaioyloxymethyl 3-<t-biityloxycarbonylarnino)- 
benzoate (1 1 .9 g). 
m.p.; 88 - 89* C (coloriess needles) 
!R (KBn cm" 1 ): 1740, 1725, 1695 



10 


Elementary analysis for CiaHasNOc: 




CaJcd. 


(%): 


C.61.52; 


H.7.17; 


N.3.99 




Found 


(%): 


C.81.78; 


H,7.43; 


N,4.08 



15 



(2) The compound prepared in the above (1) (3.5 g) is mixed with trifluoroacetic acid (3 mi), and the 
mixture is stirred at room temperature for 30 minutes. The reaction mixture is concentrated under reduced 
pressure and dissolved in water (20 ml). The solution is added dropwise to a solution of 2-acetylthiomethyl- 
3-phenylpropionyl chloride (2.5 g) in tetrahydrofuran (30 ml) with stirring under ice cooling. While maintain- 
ing at pH 7.0 - 7.5 with 10 % aqueous sodium hydroxide solution, the mixture is stirred under ice cooling 
for 30 minutes and further at room temperature for one hour, and then adjusted to pH 3.0 with 20 % 
hydrochloric acid. Tetrahydrofuran is distilled off under reduced pressure, and the residue is extracted with 
ethyl acetate (50 mi). The extract is washed with water, and ethyl acetate is distilled off under reduced 
pressure. The residue is dissolved in 50 % aqueous acetonitriie and purified by a medium pressure column 
chromatography with CHP-20P (eluant, water-acetonitrile). The fractions containing the desired compound 
are collected, and acetonitriie is distilled off under reduced pressure. The residue is extracted with ethyl 
acetate (100 ml), and the extract is dried over anhydrous magnesium sulfate, and ethyl acetate is distilled 
off under reduced pressure to give the title compound (3 g) as a yellow oily substance. 
IR (film; cm" 1 ): 1735, 1680, 1660 



30 



Elementary analysis for C25H29NOGS: 



Calcd. 
Found 



<%): 


C.63.68; 


H,< 


5.20: 


N.2.97; 


<%): 


C.63.39; 


H.C 


5.48; 


N.3.09; 



S.6.80 
S.6.52 



Example119 

40 

Preparation of pivaioyloxymethyl 3-([2-acetylthio methyl-3-(3-pyridyl)propionyl]aminoIbenzoate hydrochlo- 
ride: 

In the same manner as described in Example 118, there is prepared the title compound. 
45 m.p.: 68 - 70 " C (amorphous) 
IR (KBn cm" 1 ): 1730, 1680 



so 



Elementary analysis for C2*H2sN20gS«HC1: 



CaJcd. 
Found 



(%): 


C56.63; 


H.5.74; 


Cl.6.96; 


N.5.50; 


(%): 


C.56.29; 


H.5.94; 


Cl.6.62; 


N,5.40; 



S,6.30 
S,6.11 
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Example120 



Preparation of pivaioyloxymethyl 3-[[2-acetylthidmethyl-3-(4-dimethylaminophenyl)propionyl3amino]ben2oate 
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hydrochloride: 

In the same manner as described in Example 118, there is prepared the title compound. 
IR (KBr: cm" 1 ): 1730, 1680 



Elementary analysis for C27H3*N 2 OsS»HCU0.75H2O: 



(%): 


C.57.44; 


H.6.52; 


Cl.6.28; 


N,4.96: 


(%): 


C.57.21; 


H.6.72; 


Cl.6.54; 


N,5.13; 



Calcd. 
Found 



S.5.68 
S,5.86 



Example121 



Preparation of 4-(t-butyloxycarbonytaminomethyi)benzyi 3-[(2-acetylthlomethyl-3-phenylpropionyl)amino]- 
benzoate: 

In the same manner as described in Example 72, there is prepared the title compound as a caramel-like 
substance. 

IR (KBn cm" 1 ): 1710 (shoulder), 1690, 1650 (shoulder) 



Elementary anal> 


/sis for C 3 2H3 S N 2 O6S«0.5H2O: 




Calcd. 


(%): 


C.65.62; 


H,6.37; 


N.4.78; 


S,5.47 


Found 


(%): 


C.65.44; 


H.6-29; 


N.4.67; 


S.5.28 



Example 122 



Preparation of 4-aminomethylbenzyi 3-[(2-acetylthiomethyi-3-phenylpropionyl)amino]benzoate hydrochlo- 
ride: 

4-{t-Butyloxycarbonylaminomethyl)benzyl 3-C(2-acetylthiomethyl-3-phenylpropionyi)amino]ben2oate 
(compound of Example 121) (0.73 g) is dissolved in 1M hydrochloric acid-acetic acid solution (20 ml), and 
the mixture is reacted at room temperature for 45 minutes. The reaction mixture is added slowly to diethyl 
ether (100 ml) with stirring under ice cooling. The precipitates are separated by filtration and washed with 
diethyl ether to give the title compound (0.61 g). 
m.p.: 111 - 113* C (amorphous) 
IR (KBn cm -1 ): 1710, 1685, 1650 



Elementary analysis for Ca7H28NaO*S«HCl«0^5HaO: 



(%): 


C.62.66; 


H.5.75; 


Cl.6.85; 


N,5.41; 


(%): 


C62.77; 


H,5.92; 


Cl.7.06; 


N,5.30: 



Calcd. 
Found 



S.6.20 
S,5.94 



Example 123 



Preparation of 2-bromoethyl 3-((2-acetylthiomethyl-3-phenylpropionyl)aminolben2oate: 



In th same manner as described in Exampl 72, ther is prepared the title compound, 
m.p.: 85 - 88* C (amorphous) 
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IR (KBr; cm'*): 1720, 1690. 1660 



Elementary analysis for C2iH22BrN04.S: 



Calcd. 


(%): 


C.54.32; 


K4.78; 


Br. 17.21 ; 


N.3.02; 


S.6.90 


Found 


(%): 


C.54.61; 


H.4.80; 


Br,17.37; 


N,2.95; 


S.6.80 



Example 124 

Preparation of 2-hydroxyethyi 3-{{2-acetyithiomethyl-3-phenylpropionyi)amino]benzoate: 

2-Bromoethyl 3-C(2-acetylthiomethyl-3-phenylpropionyi)amino3ben2oat© (compound of Example 123) 
(0.63 g) and 3-pyridinecarboxamide (0.17 g) are dissolved in methanol 10 ml), and the mixture is refluxed 
overnight. Methanol is distilled off under reduced pressure, and the residue is dissolved in ethyl acetate, 
washed with water and dried over anhydrous magnesium sulfate. Ethyl acetate is distilled off under reduced 
pressure. The residue is purified by a medium pressure column chromatography with silica gel (eluant 
chloroform). The fractions containing the desired compound are collected, and chloroform is distilled off 
under reduced pressure to give the title compound (0.3 g) as an oily substance. 
IR (film; cm' 1 ): 1715. 1685, 1660 
Mass spectrum (SIMS) [M + H]*: m/z 402 



Exampie125 

Preparation of 2-[3-{(2-acBtylthiomethyl-3-phenyipropionyl)amino]benzoyl]-1 ,3-dihexadecanoylpropane-1 ,2,3- 
triol: 

In the same manner as described in Example 72, there is prepared the title compound, 
m.p.: 65 - 67* C (amorphous) 
IR (KBr; cm" 1 ): 1740, 1725, 1690. 1660 



Elementary analysis for Cs+HasNOsS-O.Sn-hexane 


Calcd. 
Found 


(%): 
(%): 


C.71.96; 
C.71.73; 


H.9.75; 
H.9,84; 


N.1.47; 
N.1.46; 


S.3.37 
S.3.03 



Example 126 



Preparation of diethylaminocarbonylmethyl 3-C(2-acetylthiomethyl-3-pheny[propionyi)amino]benzoate; 

3-{(2-Acetylthiomethyi-3-phenyipropionyl)amino]benzoic acid (compound of Example 68-(b)-[1]) (0-72 g) 
and potassium iodide (0.37 g) are dissolved in DMF, and thereto are added triethylamine (0.2 g) and 2- 
chloro-N,N-diethylacetamide (0.33 g) with stirring at room temperature, and the mixture is reacted three 
nights. The reaction mixture is mixed with water and extracted with ethyl acetate. The extract is washed 
with water, dried over anhydrous magnesium sulfate, and ethyi acetate is distilled off under reduced 
pressure. The residue is purified by a medium pressure column chromatography using silica gei (eluant, 
chloroform). The fractions containing the desired compound are collected, and chloroform is distilled off 
under reduced pressure to give the title compound (0.71 g). 
m.p.: 143 - 144* C (amorphous) 
IR (KBr; cm~ 1 ): 1725, 1690. 1635 
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Bern ntary analysis for C2SH30N2O5S: 


Calcd. 
Found 


(%): 
(%): 


C83.81; 
C63.85; 


H.6.43; 
H,6.37; 


N.5.95; 
N.6.00; 


S,6.81 
S.6.99 



Example 127 



Preparation of N^3-{(2-acetylthiomethyl^-phenylpropionyl)arnino]benzoyl]giycine benzyl ester 

(1) Cyanomethyl 3-(t-butyloxycarbonyfamlno)benzoate [compound of Example 61 -{2)]. (27.6 g), gly- 
cine benzyl ester»p-toluenesuifonate (33.7 g) f triethylamine 20.2 g) and 4-dImethylaminopyridine (0.2 g) are 
mixed. The mixture is stirred at 80 * C two nights. The reaction mixture is extracted with ethyl acetate (200 
ml). The extract is washed with water, and ethyl acetate is distilled off under reduced pressure. The residue 
is purified by a silica gel column chromatography (eluant, chloroform-ethyl acetate). The fractions containing 
the desired compound are collected, and the solvent is distilled off under reduced pressure. The residue is 
recrystallized from 70 % aqueous acetonitrile to give N-[3-(t-butyioxycarbonylamino)benzoyl]glycine benzyl 
ester (7.2 g). 

m.p.: 171 - 173*C (colorless needles) 
IR (KBn cm" 1 ): 1725, 1695, 1640 



25 


Elementary analysis for C2tH24N 2 0s: 




Calcd. 


(%): 


C65.61; 


H.6.29; 


N.7.29 




Found 


(%): 


C65.56; 


H.6.38: 


N.7.36 



30 (2) The compound prepared in the above (1) (3.8 g) is mixed with trifluoroacetic acid (2.5 ml), and the 

mixture is stirred at room temperature for 30 minutes, and trifluoroacetic acid is distilled off under reduced 
pressure. The residue is dissolved in 80 % aqueous tetrahydrofuran (20 mi). The solution is added dropwise 
to a solution of 2-acetylthiomethyl-3-phenylpropionyl chloride (2.6 g) in chloroform. While maintaining at pH 
7,0 - 7.5 with triethylamine, the mixture is stirred under ice cooling for 30 minutes and further at room 

35 temperature for one hour, and then chloroform and tetrahydrofuran are distilled off under reduced pressure. 
The residue is extracted with ethyl acetate (100 ml). The extract is washed with water, and ethyl acetate is 
distilled off under reduced pressure. The residue is purified by a column chromatography using Diaion HP- 
20 (eluant, water-acetonitrile). The fractions containing the desired compound are collected, and acetonitrile 
is distilled off under reduced pressure. The aqueous solution is extracted with ethyl acetate, and the extract 

40 is dried over anhydrous magnesium sulfate, and ethyl acetate is distilled off under reduced pressure to give 
the title compound (2.5 g). 
m.p.: 122 - 123* C (amorphous) 
IR (KBn cm~ 1 ): 1730, 1680, 1650, 1640 



45 


Elementary analysis for C28H28N2O5S: 




Calcd. 


(%): 


C.66.65; 


H,5.59; 


N,5.55; 


S,6.35 




Found 


(%): 


C.66.53; 


H.5.77; 


N.5.40; 


S.6.60 
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Example128 

Preparation of N-[3-[(2-acetylthiomethyl-3-phenylpropionyl)aminolb nzoyiH-rphenylalanlne benzyl ester (a 
mixture of diast reomers): 

In the sam manner as described in Example 127. there is prepared the title compound. 

56. 
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m.p.: 89 - 91 " C (amorphous) 
IR (KBr; cm" 1 ): 1730, 1680, 1640 



Elementary analysis for CasHa^NsOsS: 



Catcd. 


(%): 


C70.69; 


H.5.76; 


N.4.71; 


Found 


(%): 


C.71.13; 


H.6.01; 


N,4.38; 



Example129 



Preparation of ethyl 3-C(2-mercaptomethyl-3-phenylprppionyl)amino3benzoate: 

Ethyl 3-C(2-acetylthiomethyl-3-phenylpropionyl)amino]benzoate (compound of Example 68-(a)-[1 ]) (2.0 g) 
is dissolved in a 80 % aqueous acetonitrile, and thereto is added pyrrolidine (0.5 g), and the mixture is 
stirred at room temperature for 30 minutes. The mixture is adjusted to pH 5.0 with 10 % hydrochloric acid, 
and acetonitrile is distilled off under reduced pressure, and the residue is extracted with ethyl acetate (50 
ml). The extract is washed with water, and ethyl acetate is distilled off under reduced pressure. The residue 
is purified by a medium pressure column chromatography with CHP-20P (eiuant, water-acetonitriie). The 
fractions containing the desired compound are collected, and acetonitrile is distilled off under reduced 
pressure. The aqueous solution is extracted with ethyf acetate (50 ml), and the extract is dried over 
anhydrous magnesium sulfate, and ethyl acetate is distilled off under reduced pressure to give the title 
compound (0.5 g) as an oily substance, 
IR (film; cm" 1 ): 1710, 1660 





Elementary analysis for Ci9H 2 i NOaS: 


30 


Calcd. 


(%): 


C.66.45; 


H.6.16; 


N,4.08; 


S.9.34 




Found 


(%): 


C.66.37; 


H.6.25; 


N.4.04; 


S.9.05 



35 

Exam pie 130 

Preparation of methyl 3-[(2-mercaptomethyl-3-phenylpropionyl)aminolbenzoate: 

40 

In the same manner as described in Example 129, there is prepared the title compound as an oily 
substance. 

lR(film; crrr 1 ): 1720,1660 



45 


Bementary analysis for CtaHiaNOaS: 




Calcd. 


(%): 


C.65.63; 


K5.B1; 


N.4.25; 


S.9.73 




Found 


(%): 


C.65.27; 


H.5.87; 


N,4.48; 


S.9.57 



50 



Example131 

Preparation of isopentyl 3-[{2-mercaptomethyl-3-phenylpropionyi)amino]benzoate: 

in the same manner as described in Example 129, there is prepared the title compound as an oily 
substance. 
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IRffilm; cm" 1 ): 1710, 1660 





Elementary analysts for Ca2H27N03S: 


5 


Catcd. 


(%): 


C.68.54; 


H.7.06; 


N.3.63; 


S.8.32 




Found 


(%): 


C.68.32; 


H.6.99; 


N.3.78; 


S.8.53 



Examplel32 

Preparation of cyclohexylmethyl 3-[(2-rnercaptomethyl-3-phenylpropionyl)arnino]faenzoate: 

In the same manner as described in Example 129, there is prepared the title compound as an oily 
substance. 

IR (film; cm" 1 ): 1720. 1660 



20 


Elementary analysis for C24H 2 sNO3S«0.25HzO: 




Calcd. 


(%): 


C.69.45; 


H.6.92; 


N.3.37; 


S.7.82 




Found 


(%): 


C.69.68; 


H.7.13; 


N.3.33; 


S.7.73 



25 

Example 133 



30 Preparation of 2-piperidinoethyl 3-[(2-mercaptomethyl-3-phenyipropionyl)amino3ben2oate: 

In the same manner as described in Example 129 excspt the crude product obtained in Example 112 is 
used, there is prepared the title compound. 
IR (film; cm" 1 ): 1720, 1670 

as 



Elementary analysis for C2*H3oN203S»CF3COOH: 


Calcd. 
Found 


(%): 
<%): 


C.57.77; 
C,57.36; 


H.5.78; 
H.5.80; 


F.10.54; 
F.10.25; 


N.5.18; 
N.5.16; 


S.5.93 
S.6.33 



Example134 



Preparation of 1-methyl-2-piperidtnylmethyl 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoate (a mix- 
ture of diastereomers): 

In the same manner as described in Example 129 except that the crude product obtained in Example 
1 13 is used, there is prepared the title compound, 
m.p.: 68 - 69* C (amorphous) 
IR (KBr; cm" 1 ): 1715, 1660 



55 
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EI m rrt 


ary anal 


/sis for Ca+HaoNaOsS. 


0.9CF 3 COOH»0.5H2O: 


Caicd. 
Found 


(%): 
(%): 


C.57.58; 
C,57,77; 


H.5.97; 
H.5.91; 


F.9.53; . 
F.9.50; 


N.5.21; 
N.5J5; 


S.5.96 
S.&10 



Exampte135 



10 



Preparation of Mmethytonoetny. W-mercapt^^^^ 

in the same manner as described in BcamDle 12Q a^r* *u 



Element 


ary anaiysis for C 21 H as N 2 O 3 S«0.5CF 3 COOH*H 2 O- 


Caicd. 
Found 


(%): 0,57.25; 1 H.6.22; 
(%): j 0,56.82; H.5.97; 


F.6.17; 
F.6.10; 


N.6.07; 
N.6.08; 


S.6.95 
S.7-19 



25 Exampfe136 



30 



Elementary analysis for Ca 3 H 22 N 2 O 3 S.0.25H 2 O: 


Caicd. (%): 
Found (%); 


0,67.21; 
C t 67.34; 


H,5.S2; 
H.5,44; 


N.6.82; 
N.6.62; 


S.7.80 
S.7.84 



Example 137 



4S 



so 



Preparation of 2-phenoxyethyl 3-[(2- m ercaptor n eth y |.3.p h e n y,p r0 pi onyl)amino]ben20ate: 

tSJH S3me ma " ner M 129 ' «™ * P-P-d the tifle compound as an o« y 

m.p.: 98-100*0 (amorphous) . 
IR (KBr; cm" 1 ): 1720, 1660 



Element 


ary anal 


/sis for C 2S H 25 NO4S«0.25H 2 O: 


Calcd. 
Found 


(%): 
(%): 


C.68.24; 
0,68.34; 


H,5.84; 
H.5.65; 


N.3.18; 
N.3.10; 


S.7.29 
S.7.05 
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Example 138 



Preparation of pivaloyloxymethyl 3-[(2-mercaptDmethyl-3-phenyipropionyl)arnino]benzoate: 



10 



15 



(1) 2-Acetylthiomethyl-3-phenylpropionic acid (18.5 g) is mixed with 70 % aqueous methanol (100 
ml), and the mixture is stirred at room temperature for one hour under nitrogen while maintaining at pH 13.0 
with 20 % aqueous sodium hydroxide solution, and thereafter the mixture is adjusted to pH 2.0 with 20 % 
hydrochloric acid, and methanol is distilled off under reduced pressure. The residue is purified by a column 
chromatography using Diaion HP-20 (eluant water-acetonitrile). The fractions containing the desired 
compound are collected and acetonitrile is distilled off under reduced pressure. The aqueous solution is 
extracted with ethyi acetate. The extract is dried over anhydrous magnesium sulfate, and ethyl acetate is 
distilled off under reduced pressure to give 2-mercaptomethyl-3-phenylpropionic acid (8 g) as a colorless 
oily substance. 
IR (film; cm" 1 ): 1700 





Elementary analysis for CiaHiaOaS: 




Caicd. 


(%): 


C.61.20; 


H.6.16; 


S.16.34 


20 


Found 


(%): 


C.61.30; 


H.6.07; 


3,16.56 



r 

$ 

i 

f 
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30 



35 



40 



(2) A mixture of the compound prepared in the above (1) (3.9 g) f thionyl chloride (3 ml) and 
chloroform 30 ml) is refiuxed for 30 minutes. The reaction mixture is concentrated under reduced pressure, 
and the residue is dissolved in chloroform (30 ml). 

Separately, pivaloyloxymethyl 3-(t-butyloxycarbonylamino)benzoate [compound of Example 118-(1)] (7 g) is 
mixed with trifluoroacetic acid (7 ml), and the mixture is stirred at room temperature for 30 minutes. The 
reaction mixture (containing pivaioyloxymethyl 3-aminobenzoate) is concentrated under reduced pressure 
and dissolved in tetrahyrofuran (30 ml). To the solution is added dropwise the solution of the acid chloride 
prepared above in chloroform with stirring under ice cooling. After neutralizing with triethylamine, the 
mixture is stirred under ice cooling for 30 minutes and further at room temperature for one hour, and 
concentrated under reduced pressure, and the residue is extracted with ethyl acetate (100 ml). The extract 
is washed with water, and ethyl acetate is distilled off under reduced pressure. To the residue are added 
acetonitrile (50 mi), acetic acid (10 ml) and zinc dust (5 g), and the mixture is stirred at room temperature 
for one hour. After filtering off zinc dust, the filtrate is concentrated and extracted with ethyl acetate (100 
ml). The extract is washed with water, dried over anhydrous magnesium sulfate, and ethyl acetate is 
distilled off under reduced pressure. The residue is purified by a medium pressure coiumn chromatography 
using silica gel (eluant, chloroform-methanol). The fractions containing the desired compound are collected, 
and the solvent is distilled off under reduced pressure to give the title compound (2.5 g) as an oily 
substance. 

IR (film; cm" 1 ): 1740, 1690, 1660 



45 



Elementary analysis for C23H27NOSS: 



Caicd. 


(%): 


C.64.31; 


H.6.34; 


N,3.26; 


Found 


(%): 


C.64.10; 


H.6.61; 


N,3.38; 



S,7.46 
S,7.58 



so Examplel 39 



Preparation of 4-(t-butyloxycarbonyfaminomethyl)benzyi 3-£(2-mercaptomethyt-3-phenylpropionyl)amino]- 
benzoate: 

N,N / -[3,3'-dithiobis(2-benzylpropionyl)]bis(3-aminobenzoic acid) (compound of Exampl 109) (0.61 g), 4- 
dimethyfaminopyridin (0.02 g) and 4-(t-butyloxycarbonylaminomethyl)benzyl alcohol (0.46 g) are sus- 
pended in dichloromethane (50 ml), and thereto is added EDC HCI (0.41 g), and the mixture is stirred at 
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10 



room temperature thre nights. The reaction mixture is washed with saturated aqueous sodium chlorid 
solution, dried over anhydrous magnesium sulfte, and the s Iv nt is distilled off under reduced pressure. 
The residue is dissolved in methanol (30 ml) and thereto are added acetic acid (4 ml) and zinc dust (1.3 g), 
and the mixtu is stirred at room temperatur overnight Aft r methanol is distilled off und r reduced 
pressure, the residue is mixed with water (30 ml) and extracted with ethyl acetate. The extract is washed 
with water, dried over anhydrous magnesium sulfate, and ethyl acetate is distilled off under reduced 
pressure. The residue is purified by a medium pressure column chromatography using silica gel (eluant, 
chloroform). The fractions containing the desired compound are collected, and chloroform is distilled off 
under reduced pressure to give the title compound (0.6 g) as a caramelar substance. 
IR (KBr; cm- 1 ): 1716, 1680 



Elementary analysis for C 30 H3+N 2 O5S«0.5H 2 O: 



Calcd. 
Found 



(%): 


C.66.28; 


H.6.49; 


N.5.15; 


(%): 


C.66.14; 


H.6.37; 


N.5.03; 



S.5.90 
S,5.93 



20 



Example140 



25 



Preparation of 4-aminomethylbenzyl 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoate hydrochloride: 

In the same manner as described in Example 122, there is prepared the title compound, 
m.p.: 85 - 90* C (amorphous) 
IR (KBr cm" 1 ): 1715, 1650 



Elementary analysis for C 2 5H 2 sN 2 0 3 S«HCI«CH 3 COOH 



(%): 


C.61.06; 


H.5.88; 


Ct,6.68; 


N.5.28; 


(%): 


C61.32; 


H.5.88; 


Cl.6.26; 


N.5.44; 



Calcd. 
Found 



S.6.04 
S.6.28 



35 



Examplel 41 



Preparation of 2-[3-[(2-mercaptomethyl-3-phenyipropionyl)amino]benzoyl]-1 ,3-dihexadecanoylpropane-1 ,2,3- 
40 triol: 



45 



so 



In the same manner as described in Example 139, there is prepared the title compound, 
m.p.: 66 - 68* C (amorphous) 
IR (KBr; cm" 1 ): 1740, 1730, 1660 



Elementary analysis for C52H83NO7S: 



Calcd. 
Found 



(%): 


C.72.10; 


H.9.66; 


N.1.62; 


(%): 


C72.16; 


H.9.59; 


N,1.56; 



S.3.70 
S.3.72 



Example 142 



Preparation of diethylaminocarbonylmethyl 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoate: 

N,N'-[3,3'-dithiobis(2-benzylpropionyl)]bis(3-aminobenzoic acid) (compound of Example 109) (0.68 g) 

61 



EP 0 318 859 A2 



and potassium iodide (0.54 g) are dissolved in DMF (6 ml), and thereto are added triethyiamin (0.22 g) and 
2-chloro-N.N-diethylacetamide (0,49 g) with stirring at room temperature. After reacting overnight the 
reaction mixture is mixed with water and extracted with ethyi acetate. The extract is washed with water and 
dried over anhydrous magnesium sulfate, and then ethyi acetate is distilled off under reduced pressure. The 

5 residue is dissolved in methanol (35 mi) and thereto are added water (one drop), acetic acid (2 ml) and zinc 
dust (0.77 g), and the mixture is stirred at room temperature overnight After methanol is distilled off under 
reduced pressure, the mixture is mixed with water (30 ml) and extracted with ethyl acetate. The extract is 
washed with water, dried over anhydrous magnesium sulfate, and ethyl acetate is distilled off under reduced 
pressure. The residue is purified by a medium pressure column chromatography with CHP-20P (eluant. 

70 water-acetonitriie). The fractions containing the desired compound are collected and concentrated under 
reduced pressure, and the precipitates are separated by filtration to give the title compound (0.47 g). 
m.p.: 160 - 163 *C (amorphous) 
IR (KBr; cm" 1 ): 1720, 1680. 1630 



15 


Elementary analysis for C23H28N2O*S«0.25H2O: 




Caicd. 


(%): 


C.63.79; 


H.6.63; 


N.6.47; 


S.7.40 




Found 


(%): 


C.64.05; 


H.6.59; 


N.6.62; 


S.7.16 



20 



Example 143 



25 



Preparation of N-{3-[(2-mercaptomethyi-3-phenylpropionyl)amino]benzoyi]glycine: 



30 



in the same manner as described in Example 68-(a)-[2], there is prepared the title compound, 
m.p.: 80 - 83* C (amorphous) 
IR (KBr; cm" 1 ): 1720, 1650 



Elementary analysis for CigH2oN2O4.S«0.25H2O: 



Caicd. 
Found 



(%): 


C.60.54; 


H,5.48; 


N.7.43; 


(%): 


C.60.74; 


H.5.41; 


N.7.52; 



S.8.51 
S.8.32 



Example 144 

40 

Preparation of N-[3-[(2-mercaptomethyl-3-phenylpropionyl)amino]benzoyl]-L-phenyiaianine (a mixture of dia- 
stereomers): 

45 In the same manner as described irv Example 68-(a)-£2], there is prepared the title compound, 
m.p.: 83 - 85 * C (amorphous) 
IR (KBr; cm~'): 1720, 1640 



50 


Elementary analysis for C^eHbe^CUS^O.SHaO: 




Caicd. 


(%): 


C.66.22; 


H,5.77; 


N.5.94; 


S.6.80 




Found 


(%): 


C.66.49; 


H.5.93; 


N.5.83; 


S.6.91 



55 

Example 145 
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Preparation of 3-[(2-phenylacety(thiomethyl-3-ph nylpropionyl)amino]-2-methyib nzoic acid: 

3-[(2-Mercaptomethyl-3-ph nylpropionyl)aminoJ-2-m thylbenzoic acid (compound of Scampi 7) (0.66 
g) is dissolved in 1 N aqueous sodium hydroxide solution, and the mixture is added dropwise to a solution of 

s phenylacetyl chloride (0.31 g) in tetrahydrofuran (20 ml) under ice cooling. The mixture is adjusted to pH 
7.6 with 1 N aqueous sodium hydroxide solution and stirred at the same temperature for 30 minutes and 
further at room temperature for one hour, and then acidified with hydrochloric acid. Tetrahydrofuran is 
distilled off under reduced pressure, and the residue is extracted with ethyl acetate (80 ml). The extract is 
washed with saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate, and then 

w ethyl acetate is distilled off under reduced pressure. The residue is dissolved in acetonitrile and purified by 
a medium pressure column chromatography with CHP-20P (eluant, water-acetonitrile). The fractions 
containing the desired compound are collected and concentrated into dryness under reduced pressure to 
give the title compound (0.54 g). 
m.p.; 135 - 137* C (amorphous) 

15 IR (KBr; cm" 1 ): 1680, 1640 





Elementary analysis for Czs Hzs NO«.S: 




Calcd. 


(%): 


0,69.78; 


H.5.63; 


N.3.13; 


S.7.16 


20 


Found 


(%): 


0,68.56; 


H,5.62; 


N.3.30; 


S.7.02 



Example 146 

Preparation of 3-[[2-(1-naphthalenecarbonylthiomethyl-3-phenylpropionyi)amino]-2-methylbenzoic acid: 

In the same manner as described in Example 145, there is prepared the title compound, 
m.p.: 139 - 150* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1670, 1650 





Elementary analysis for C29H 25 NO*S: 


35 


Caicd. 


(%): 


C.72.03; 


H.5.21; 


N.2.90; 


S.6.63 




Found 


(%): 


0,71 .65; 


H.5.18; 


N.2.94; 


S.6.34 



40 

Example 147 

Preparation of 3-[[2K2-furancarbonylthiomethyl)-3-phenylpropionyl]amino]-2-methylbenzoic acid: 

45 

In the same manner as described in Example 145, there is prepared the title compound, 
m.p.: 113 - 116* C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650, 1640 



50 


Elementary analysis for C23H21 NO5S: 




Calcd. 


(%): 


0,65.23; 


H,5.00; 


N.3.31; 


S,7.57 




Found 


(%): 


0,64.99; 


H.4.93; 


N.3.44; 


S.7.78 



55 
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Preparation of 3^(2^ecanoyithiomethyi-2-phenylpropionyl)amin^ acid: 

In the same manner as described in Example 145, there is prepared the title compound, 
m.p.: 105 - 111 * C (amorphous) 
IR <K8n cm" 1 ): 1690, 1740 



Elementary analysis for C28H37NO4.S: 



Calcd. 


(%): 


C69.53; 


H.7.71; 


N,2.90; 


S.6.63 


Found 


(%): 


0,69.54; 


H,7.63; 


N,2.99; 


S,6.64 



Example 149 



Preparation of 3-[(2-phenoxyacetyithiomethyi-3-phenyipropionyl)amino]-2-methylbenzoic acid: 

In the same manner as described in Example 1 46, there is prepared the title compound, 
m.p.: 130 - 132* C (amorphous) 
IR (KBn cm* 1 ): 1680, 1645 



Elementary analysis for C2SH25NO5S: 



Calcd. 


(%): 


C.67.37; 


H.5.44; 


N.3.02; 




Found 


(%): 


C.67.30; 


H.5.28; 


N.3.11; 





Example 150 



Preparation of 3-[[2-{2-thienylacety(thiomethyl)-3-phenylpropionyl3amino]-2-methylbenzoic acid: 

In the same manner as described in Example 1 45, there is prepared the title compound, 
m.p.: 134 - 137" C (amorphous) 
IR (KBn cm- 1 ): 1685. 1645 



Elementary analysis for C24.H23N04S2: 



Calcd. 


(%): 


C.63.55; 


H.5.11; 


N.3.09; 


Found 


(%): 


C.63.63; 


H,4.93; 


N,3.17; 



Example 151 



Preparation of 3-[E2^3-pyridinecarbonylthiomethyl)-3-phenylpropionyl]amino]-2-methylbenzoic acid: 

In the same manner as described in Example 1 45, there is prepared the title compound, 
m.p.: 80 - 86" C (amorphous) 
IR (KBn cm- 1 ): 1660. 1650 



Semenl 


ary anaiysis for 
J 2 O+S»0.75H 2 O«0^5dioxan : 


Calcd. 
Found 


(%): 
(%): 


C63.88; 
C,63.94; 


H,5.47; 1 N.5.96; 1 S.6.82 
H.5.24; N.6.07; 3,6.58 



Example 152 



Preparation of ^(a-butyrylthiomethyl-^henyl propionyl)amino]-2-methylbenzoic acid: 

w mJ"36^ s ^■~C^ bed in 145, f - is prepared ■* ttt,e 

IR (KBr; cm" 1 ): 1685, 1655, 1650 



20 



Element 


ary analysis for CzzHasNOiS: 


Calcd. 
Found 


(%): 
(%): 


C66.14; 
C.66.15; 


H.6.31; 
H.6.23; 


N.3.51; 
N.3.64; 


S.8.03 
S.7.76 



Example 153 



^ Preparation of 3-K^sobutyrylthiome*^^^^ acid: 

*J£?£- in 1451 *" is prepared Me oompound - 

IR (KBr; cm* 1 ): 1680, 1650 



35 



Element 


ary analysis for C 22 H 2S NO*S: 


Calcd. 
Found 


(%): 
(%): 


C.66.14; 
C.66.22; 


H.6.31; 
H.6.19; 


N.3.51; 
N.3.61; 


S.8.03 
S.7.86 



Example 154 



Preparation of 3-[(2-valerylthiomethy^^ acjd . 

?m : ™?Z£1T" in 145 - there is prepared 8,6 ™> 



m.p.: 113-114 C (amorphous) 
^ IR (KBr; cm" 1 ): 1690, 1645 



55 



Element 


ary analysis for Cz 3 H 27 N04S: 


Calcd. 
Found 


(%): 
(%): 


C.66.80; 
C,66.90; 


H,6.58; 
H.6.45; 


N.3.39; 
N.3.52; 


S.7.75 
S.7.98 
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Example 155 

Preparation of 3^{2^sovalei7lthiomethyKH3henyiprop acid: 

5 

In the same manner as described in Example 1 45, there is prepared the title compound. 
m.p.: 118 - 120* C (amorphous) 
IR (KBr; cm" 1 ): 1690, 1650 



TO 


Elementary analysis for C2aH27N04S: 




Caicd. 


<%>: 


C.66.80; 


H.6.58; 


N.3.39; 


S.7.75 




Found 


(%): 


C.66.80: 


H.6.53; 


N.3.50: 


S.7.74 



75 



Example 156 



Preparation of 3-[[2^2-thiophenecarbonylthiomethyl>-3-phenylpropionyl]am!no]-2-methylben2oic acid: 

In the same manner as described in Example 145, there is prepared the title compound, 
m.p.: 164 - 167* C (amorphous) 
IR fKBn cm*" 1 ): 1690. 1650, 1630 

25 





Sementary analysis for Cz$Hz\ NO4.S2: 




Calcd. 


(%): 


C.62.85; 


H.4.82; 


N.3.19; 


S.14.59 


30 


Found 


(%): 


C.62.93; 


H,4.88; 


N.3.25; 


S, 14.45 



Example 157 

35 

Preparation of 3-[(2-pivaloylthiomethyl-3-phenylpropionyl)amino]-2-methylbenzoic acid: 

In the same manner as described in Example 145, there is prepared the title compound. 
40 m.p.: 1 17 - 1 20 " C (amorphous) 
IR (KBr; cm" 1 ): 1680, 1650 





Elementary analysis for C23H27NO4.S: 


45 


Calcd. 


(%): 


C.66.80; 


H,6.58; 


N.3.39; 


S,7.75 




Found 


(%): 


C.66.91; 


H.6.56; 


N.3.48; 


S.7.95 



Example 158 

Preparation of 3^(2^Denzoylmiomethyi-3-phenylpropionyl)amino3-2-methylbenzoic acid: 

In the same manner as described in Example 3, there is prepared th title compound, 
m.p.: 204 - 205" C (amorphous) IR (KBn cm" 1 ): 1685, 1665, 1650 
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Elem ntary analysis for CasHaaNO^S: 



Caicd. 


(%): 


C69.26: 


H.5.35: 


N.3.23; 


Found 


(%): 


C.69.05; 


H t 5.20; 


N,3.08; 



Example 159 



10 



20 



Preparation of 3-[{2^imethylaminocarbonyfthiometh^^ acid: 

3-[(2-Mercaptomethyl-3-phenylpropionyl)amino]-2-methylbenzoic acid (compound of Example 7) (0.66 
g) is dissolved in pyridine (2 ml), and thereto is added dimethylaminocarbonyi chloride (0.26 g) with stirring 
under ice cooling, and the mixture is stirred under ice cooling for 2 hours and further at room temperature 
for 2 hours. To the reaction mixture is added ethyl acetate (50 ml) and the mixture is washed with saturated 
aqueous citric acid solution and water, dried over anhydrous magnesium sulfate, and ethyl acetate is 
distilled off under reduced pressure. The residue is purified by a medium pressure column chromatography 
with CHP-20R (eiuant, water-acetonitrile). The fractions containing the desired compound are collected and 
concentrated under reduced pressure, and the precipitates are separated by filtration to give the title 
compound (0.23 g). 
m.p.: 84 - 87* C (amorphous) 
IR (KBr; cm" 1 ): 1710, 1690, 1650 



30 



Elementary analysis for C21H24.N2O4S: 



Calcd. 
Found 



(%): 


C,62,98; 


H.6.04; 


N T 6.99; 


(%): 


C.62.91; 


H.6.15; 


N,7.05; 



s,a.oi 

S.7.79 



Example 160 

35 

Preparation of 3-[(2-dimethylaminocarbonylthiomethyl-3-phenylpropionyl)amino]-2-methylben2oic N,N- 
dimethylcarbamic anhydride: 

In Example 1 59, when the product is purified by a medium pressure column chromatography, fractions 
40 different from those of the desired compound of Example 159 are collected, concentrated under reduced 
pressure, and extracted with ethyl acetate. The extract is dried over anhydrous magnesium sulfate, and the 
solvent is distilled off under reduced pressure to give the title compound (0.38 g) as an oily substance. 
IR (film; cm" 1 ): 1760, 1720, 1655 



45 


Elementary analysis for Q^HaaNaOsS: 




Calcd. 


(%): 


C61.13; 


H.6.20; 


N,8.91; 


S,6.80 




Found 


(%): 


C.61.01; 


H ( 6.26: 


N.8.75; 


S.6.79 



50 



Example 161 

Preparation of 3-[(2-propionylthiomethyl-3-phenylpropionyl)amino]-2-methylbenzoic acid: 

In the same manner as described in Example 1 59, there is prepared the title compound, 
m.p.: 163 - 165* C (amorphous) 
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IR (KBn cm- 1 ): 1690. 1650 





Elementary analysis for C2tH23N04S: 


5 


Calcd. 


(%): 


C.65.43; 


H.6.01; 


N.3.63; 


S.8.32 




Found 


(%): 


C65.35; 


H,5.85; 


N.3.78; 


S.8.43 



Example 162 



Preparation of 3-[(2^yclohexan©carbonylthiornethyl-3-phenylpropionyl)amino]-2-methylbenzoic acid: 

In the same manner as described in Example 1 59, there is prepared the title compound, 
m. p.: 117 - 120* C (amorphous) 
IR (KBn cm" 1 ): 1685. 1645 



20 


Elementary analysis for C25H29NO4S; 




Calcd. 


(%): 


C.68.31; 


H.6.65; 


N.3.19; 


S.7.29 




Found 


(%): 


C.68.07; 


H.6.45; 


N t 3.35; 


S.7.34 



25 



Example 163 



30 Preparation of 3-[(2-isobutyloxycarbonylthiomethyl-3-phenylpropionyl)amino]-2-methyIben2oic acid: 

3-[(2-Mercaptomethyl-3-phenylpropionyl)amino]-2-methy (benzoic acid (compound of Example 7) (0.66 
g> is dissolved in a mixture of saturated aqueous sodium hydrogen carbonate solution and tetrahydrofuran 
(1 ml), and to the mixture is added a solution of isobutyl chloroformate (0.33 g) in tetrahydrofuran (5 ml) 

35 with stirring under ice cooling, and the mixture is stirred under ice cooling for 30 minutes and further at 
room temperature for one hour. The reaction mixture is acidified with 4N hydrochloric acid and extracted 
with ethyl acetate. The extract is washed with water and dried over anhydrous magnesium sulfate, and the 
solvent is distilled off under reduced pressure. The residue is purified by a medium pressure column 
chromatography with CHP-20P (eluant. water-acetonitrile). The fractions containing the desired compound 

40 are collected and concentrated under reduced pressure, and the precipitates are separated by filtration to 
give the title compound (0.31 g). 
m.p.: 165 - 167* C (amorphous) 
IR (KBn cm" 1 ): 1700, 1650 



Elementary analysis for (^s^NOsS: 


Calcd. 
Found 


(%): 
(%): 


C.64.31; 
C.64.43; 


H,6.34; 
H.6.27; 


N.3.26; 
N.3.48; 


S.7.46 
S.7,36 



Example 164 



Preparation of 3-[(2-isobuty(oxycarbonylthiom thyl-3-pheny(propionyl)amino]-2-methylbenzoic monoisobutyl 
carbonic anhydrid : 

In Example 163, when the product is purified by a medium pressure column chromatography, fractions 

-68 . 



.different from thos of «i desired compound of Exampl «3 am rf 
IR(fiIm;cm 1800, 1740, 1710, 1650 



Element 


ary anal 


/srsforl^sHasNOrS: 


Caicd. 
Found 


(%): 
(%): 


C.63.50; 
C63.75; 


H.6.66; 
H.6.44; 


N.2.64; 
N.2.61; 


S.6.05 
S.5.90 



Example 165 



20 



25 



Prepare of * W-buty^^ ^ 

N-S^^ «HW (0.5 g) 

and thereto i* added m4y.arnine «uIJXT^^ aC8t0niWte «" "0 

Acetonitrile is distilled off under reduce n»«,,„ «^ * « stored at room temperature for. 40 minutes. 
The extract is wasned « % ~T^ C 2< ,7*" " 9XtraCted With ethyl •« < 5 ° "">• 
solution, and then JjZJL is »d * JS SE,"* aqUe ° US SOdiUm ^ 

acetonitrile and purified by a medium prelm Si e t ^T" ^ r8S '' dUe is dfssolved 
acetonitrile). The ^ LI^^ SSLS^KJ J ° HP ' 2 ° P ^ 
under reduced pressure to give the tL compound 54 7 concentrated into dryness 

m.p.: 76 - 80 C (amorphous) 
IR (KBr; cm-'): 1690 



30 



36 



Bement 


ary analysis for C 2+ H28N 2 OsS«0.5H 2 O: 


Caicd. 

Found 
I — . 


(%): 
(%): 


C.59.86; 
C6G.21; 


H r 6.07; I N.5.82; 
H.6.31; | N.5.75; 


S.6.66 
S.6.16 



Example 166 

Preparation of S^-glycylthiomethyW-phenylpropionyDaminolbenzoic acid: 

am pl ff »^ of Ex- 

temperature for 30 minutes and adjusted to oH4 0 wHh^, ? e mixture 13 at room 

IR (KBr; cm" 1 ): 1890, 1660 



Element 

CigH2ol y 


ary analysis for 
J2O*S«0.5H 2 O«0.5dioxane: 


Caicd. 
Found 


(%): 
(%): 


C.59.28; 
C.59.52; 


H,5.92; 
H.5.78; 


N,6.58; 
N.e.74; 


S.7.54 
S.7.12 
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Preparation of 3-ff2-(N<yclohexanecarbonyi-D-aianylthiomem^ 
s acid (a mixture of dlastereomers): 

N-Cyciohexanecarbonyi-D-alanine (0.3 g) is dissolved in tetrahydrofuran (5 mi) and thereto is added 
carbonyfdtimidazofe (0.3 g) with stirring under cooling with ice-ethanol and the mixture is stirred at the same 
temperature for one hour. To the mixture is added 3-{(2-mercaptomethyl-3-phenyipropipnyi)aminoh2- 

70 methylbenzoic acid (compound of Example 7) (0.5 g), and the mixture is stirred for 30 minutes and further 
at room temperature for 5 hours. After the reaction, the reaction mixture is concentrated under reduced 
pressure, and thereto is added water (30 ml). The mixture is adjusted to pH 3 with saturated aqueous citric 
acid solution and extracted with ethyl acetate. The extract is washed with water and dried over anhydrous 
magnesium sulfate, and the solvent is distilled off under, reduced pressure. The residue is purified by a 

is medium pressure column chromatography with CHP-20P (eluant water-acetonitrile). The fractions contain- 
ing the desired compound are collected and concentrated under reduced pressure. The precipitates are 
separated by filtration to give the title compound (0.49 g). 
m.p.: 175 - 180* C (amorphous) 
IR (KBn cm" 1 ): 1685 f 1650 

20 



Elementary analysis for C28H3+N2O5S: 



Caicd. 


(%): 


C.65.86; 


H,6,71; 


N.5.49; 


Found 


(%): 


C65.57; 


H.6.75; 


N.5.51; 



Example 168 



Preparation of 4-[(2-acetylthiomethyl-3-phenylpropionyl)amino]-2-chioroben2oic acid: 

In the same manner as described in Example 27, there is prepared the title compound, 
m.p.: 145 - 148* C (amorphous) 
IR (KBn cm"'): 1690, 1660 



40 



Elementary analysis for CisHigCINO+S: 



Caicd. 


(%): 


C.58.24; 


H.4.63; 


Cl,9.05; 


N.3.57; 


Found 


(%): 


C.58.50; 


H.4.77; 


Cl t 8.86; 


N,3.59; 



S.8.18 
S.8.20 



45 Example 169 



Preparation of 5-{(2-acetyithiomethyl-3-phenylpropionyl)amino]-2-hydroxyben2oic acid: 

so In the same manner as described in Example 27, there is prepared the title compound, 
m.p.: 185 - 188" C (amorphous) 
IR (KBn cm- 1 ): 1690, 1670, 1655 



55 


Elementary analysis for Ci a Hi 9 NO5 S: ^ 




Caicd. 


(%): 


C61.11; 


H.5.13; 


N.3.75; 


S.8.59 




Found 


(%): 


C.61.07; 


H.5.16; 


N,3.75; 


S.8.66 



70 

i I 



PP n 11 a aco »n 



Exampl 170 



^ Preparation of S-KS-acetylttiomethyl-S-pheny^ ^ 

m P ' n iS- S r- c7Z,« THE* " BtamP,e 64, iS Prepared me ^ 
m.p.. 182-186 C (recrystaliized from aqueous methanol) 

IR(KBn cm-'): 1690, 1650 



Element 


ary anal 


/sis for CaiH 23 N04S: 


Calcd. 
Found 


(%): 
(%): 


C.65.43; 
C65.22; 


H.G.01; 
H.5.85; 


N.3.63; 
N.3.57; 


S,8.32 
S,8.38 



Example 171 



acid: 



Preparation <rf4-{(2-acetylthiomemyl-3-ph e nylpropionyl)aminoh2-hydroxyben2oic 

!R (KBr; cm-'); 1680, 1650 



Element 


ary analysis for Ci 9 Hi 9 NO s S: 


Caicd. 
Found 


{%): 
(%): 


C61.11; 
C.61.00; 


H.5.13; 
H.5.07; 


N,3.75; 
N.3.73; 


S.8.59 
S.8.34 



Example 172 



35 



Preparation of a-KS-acetyimiomethyl-a-phenylpropionyOaminoH-naphthalenecarboxylic acid: 

• J^^ZZoT^'" ^ te27 ^^^ compound. 
1R (KBr; cm-'): 1680, 1670 



Element 


ary analysis for C23H21 NO+S: 


Calcd. 
Found 


<%): 
<%): 


C.67.79; 
C.67.80; 


H.5.19; 
H.5.24; 


N.3.44; 
N.3.34; 


S.7.87 
S.7.72 



50 



Example 173 



Preparation of 3-[(2-acetyimiome%l- 3 ^henylpro P ionyl)ami n o>S-trifluoro m ethyibenzoic acid: 



IR (KBr; cm' 1 ): 1700, 1660 



71 
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Elementary analysis for CaoHiBFaNO^S: 


Calcd. 
Found 


(%): 
(%): 


C.56.47; 
C.56.25; 


H.4.26; 
HA21; 


F f 13.40; 
F.13.27; 


N,3.29; 
N.3.22; 


S/7.54 
S.7.99 



10 



Example 174 



Preparation of 3-[(2-acetylthiomethyI-4-methylpentanoyi)amino]ben2olc acid: 



is 



In the same manner as described In Example 27, there is prepared the title compound, 
m.p.: 184 - 186" C (colorless needles) (recrystallized from 70 % aqueous acetonitrile) 
IR (KBr; cm" 1 ): 1690, 1660 



20 



Elementary analysis for C16H21NO4.S: 



Calcd. 
Found 



(%): 


C.59.42; 


H.6.55; 


N ? 4.33; 


(%): 


C.59.52; 


H.6.43; 


IM,4.34; 



S,9.91 
S.9.66 



25 Example 175 

Preparation of 3-{(2-acetylthiomethyl-4-methylpentanoyl)amino]-2-methylben20ic acid: 

30 In the same manner as described in Example 27, there is prepared the title compound, 
m.p.: 154 - 156* C (amorphous) 
IR (KBr; cm" 1 ): 1690, 1650 



35 


Elementary analysis for C17H23NO4.S: 




Calcd. 


(%): 


C.60.51; 


H,6.87; 


N.4.15; 


S.9.50 




Found 


(%): 


C60.72; 


H.6.85; 


N.4.16; 


S.9.70 



40 

Example 176 



45 



Preparation of 3-[(2-acetylthiomethyl-4-methylpentanoyl)aminoh5-methylbenzoic acid: 



50 



55 



In the same manner as described in Example 27, there is prepared the title compound, 
m.p.: 185 - 187* C (colorless short needles) (recrystallized from 80 % aqueous acetonitrile) 
IR (KBn cm" 1 ): 1700, 1680, 1650 



Elementary analysis for C17H23NO4S: 



Calcd. 
Found 



(%): 


C60.51; 


H.6.87; 


N,4.15; 


(%): 


C.60.63: 


H.6.88; 


N,4.15; 



S.9.50 
S.9.73 



Exampl 177 
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Preparation of a^-acQtymiiomethyl-a-phenyipropionylJaminoI-^S-dirnetriy I benzoic acid: 

In the same mann r as described in Example 64, there is prepared the titi compound, 
m.p.: 187 - 189* C (amorphous) 
5 IR (KBn cm- 1 ): 1680, 1630 





Elementary analysis for C21H24NO+S: 




Caicd. 


(%): 


C.65.43; 


H.6.01; 


N.3.63; 


S.8.32 


to 


Found 


(%): 


C.65.31; 


H.5.92; 


N.3.62; 


S.8.16 



Example 178 



Preparation of 3^2-acetyithiomethyi-3-(4-methyiphenyl)propionyl]amino]-2-methyibenzoic acid: 

In the same manner as described in Example 27, there is prepared the title compound, 
m.p.: 206 - 208* C (colorless short needles) (recrystailized from 90 % aqueous acetonitrile) 
IR (KBr; cm"' 1 ): 1680, 1650 





Elementary analysis for CaiHaaNCVS: 


25 


Caicd. 


(%): 


C.65.43; 


H,6.01; 


N.3.63; 


S.8.31 




Found 


(%): 


0,65.58; 


H.5.91; 


N.3.53; 


S.8.40 



30 

Example 179 



Preparation of S-^-acetylthiomethyl-S-phenylpropionyOaminol^l-pyrroiidinylmethyObenzoic acid: 

as 

(1) 4-8romomethyl-3-nitrobenzoic acid (10 g) is dissolved in dichloromethane (100 ml) and thereto is 
added dropwise pyrrolidine (8 g) with stirring under ice cooling, and the mixture is stirred at room 
temperature for 30 minutes. Dichloromethane is distilled off under reduced pressure, and the residue is 
dissolved in cone, hydrochloric acid (40 ml) and thereto is added water (10 ml) with stirring under ice 

40 cooling and further is added tin (5.4 g), and the mixture is stirred under ice cooling for 1 .5 hour. The 
reaction mixture is neutralized with 10N aqueous sodium hydroxide solution, and the catalyst is filtered off 
and the filtrate is concentrated. The residue is dissolved in water and purified by a medium pressure 
column chromatography with CHP-20P (eluant, water-acetonitrile). The fractions containing the desired 
compound are collected, and concentrated into dryness under reduced pressure to give 3-amino-4-(1- 

45 pyrro!idinylmethyl)benzoic acid (7.2 g). 

(2) The compound prepared in the above (1) (2.8 g) is dissolved in a 60 % aqueous solution of 
tetrahydrofuran (25 ml) containing sodium hydrogen carbonate (1.1 g), and to the mixture is added dropwise 
a solution of 2-acetylthiomethyl-3-phenylpropionyl chloride (2.1 g) in tetrahydrofuran (10 ml) with stirring 
under ice cooling, and the mixture is stirred at room temperature for one hour. Tetrahydrofuran is distilled 

50 off under reduced pressure, and the residue is dissolved in a mixture of water and acetonitrile and purified 
by a medium pressure column chromatography with CHP-20P (eluant, water-acetonitrile). The fractions 
containing the desired compound are collected and concentrated into dryness under reduced pressure to 
give the title compound (0.25 g). 
m.p.: 95 - 98* C (amorphous) 

55 IR (KBr; cm" 1 ): 1690 
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Elem ntary analysis for C2«.H2sN2O*S*0.75H 2 O: 


Calcd. 
Found 


{%): 
(%): 


C.63.48; 
C63.58; 


H.6.55; 
H.6.33; 


N.6.17; 
N.6.21; 


S.7.06 
S.7.08 



10 



Example 180 



Preparation of 4-[{2-meit^tornethyl-3-phenylpropionyl)amino]-2-^hlorobenzoic acid: 



15 



in the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 65 - 70 * C (amorphous) 
IR (KBr; cm" 1 ): 1690 



20 



Elementary analysis for Ci7Hi6CINOsS«0.4H2O»0.4dioxane: 



Calcd. 
Found 



(%): 


C.56.95; 


H.5.14; 


Cl.9,04; 


N.3.57; 


(%): 


C.57.10; 


H.4.84; 


Cl.9.10; 


N.3.81; . 



S.8.17 
S,7.92 



25 Example 181 



Preparation of 5-[(2-mercaptomethyl-3-phenylpropionyl)amino]-2-hydroxybenzoic acid: 

30 In the same manner as described in Example 2, there is prepared the title compound, 
m.p.: 206 - 209* C (amorphous) 
IR (KBr; cm" 1 ): 1650. 1620 



35 



Elementary analysis for C17H17NCUS: 



Calcd. 
Found 



(%): 


C.61.62; 


H.5.17; 


N.4.23; 


<%): 


C.61.69; 


H,5.25; 


N.4.17; 



S.9.68 
S.9.67 



45 



50 



55 



Example 182 



Preparation of 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-2,5-dimethylben2oic acid: 

In the same manner as described in Example 65, there is prepared the title compound, 
m.p.: 180 - 182" C (recrystallized from aqueous acetonitriie) 
IR (KBr; cm" 1 ): 1690, 1650 



Elementary analysis for C19H21 NOaS: 



Calcd. 
Found 



(%): 


0,66.45; 


H.6.16; 


N.4.08; 


(%): 


C66.52; 


H.6.08; 


N,4.06; 



S.9.34 
S.9.21 



Exam pi 183 
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PP n tia oca An 

— — www 



Preparation of <K(2-m e rca P tom e thyl-3-ph e ny(propion y l)an 1 inoJ-2-hydroxybenzoic 



acid: 



5 IB (KB17 cm" 1 ): 1650 



Element 


ary analysis for d/HuNCUS; 


Gated. 
Found 


(%): C.61.62; 
(%): J C.61.70; 


H.5.17; 
H.5.14; 


N.4.23; 1 S.9.68 
N.4.08; $,&32 



Example 184 



Preparation of *P*n«awomaft^^ ^ 

IR (KBr; cm" 1 ): 1680, 1660, 1650 



25 



Element 


ary anal 


/sisforC2,Hi 9 N0 3 S: 


Caicd. 
Found 


(%): 
(%): 


C.69.02; 
C,68.95; 


H.5.24; 
H.5.20; 


N.3.83; 
N.3.82; 


S,8.77 
S,8.68 



Example 185 



35 



40 



Preparation of 3-[(2.mercaptomethyl-3-phenylpropionyl)amino>5-trtfluorom 1 
In the same manner as described in Example 65, there 



m.p.: 71-74 C (amorphous) 
IR (KBn cm' 1 ): 1700, 1660 



lethylbenzoic acid: 
is prepared the title compound. 



Element 


ary analysis for dsHuFgNOsS: 


Calcd. 
Found 


(%): C56.39; 
(%): J 0,56.16; 


H.4.21; 
H.4.18; 


F.14.87; 
F.15.03; 


N.3.65; 
N.3.68; 


S.8.36 
S.8.86 



Example 186 



Preparation of ^(a-mercaptomethyl^methylpentenoyljaminojbenzoic acid: 
J?£FSIXZ * *"*"» in * «• *• m compound. 



>.p.:>200 C (amorphous) 
5fi IR (KBr; cm-'): 1700, 1680, 1650 
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Elem ntary analysis for C1+H13NO3S: 


Calcd. 
Found 


(%): 
(%): 


C.59.76; 
C.60.04; 


H,6.81; 
H.6.67; 


N.4.98; 
N.5.03; 


S.11.40 
S.11.16 



Example 187 



Preparation of 3^(2-mercaptomethyl^methylpentanoyi)amino3-2-methylbenzoi acid: 

3-[{2-Acetylthiomethyl^methylpentanoyl)aminoh2-rnethyibenzoic acid (compound of Example 175) (3 
g), 70 % aqueous methanol (30 mi) and pyrrolidine (2.2 g) are mixed, and the mixture is stirred at room 
temperature for 30 minutes. The reaction mixture is adjusted to pH 3.0 with 10 % hydrochloric acid, and 
methanol is distilled off under reduced pressure. The precipitated crystals are separated by filtration and 
dissolved in 50 % aqueous acetonitrile and purified by a column chromatography using Diaion HP-20 
(eluant, water-acetonitrile). The fractions containing the desired compound are collected and acetonitrile is 
distilled off under reduced pressure, and the precipitated crystals are separated by filtration to give the title 
compound (2 g). 

m.p.: 166 - 168* C (colorless needles) 
IR (KBn cm' 1 ): 1690, 1660 



25 


Elementary analysis for CtsHziNOaS: 




Calcd. 


(%): 


C.60.99; 


H.7.17; 


N.4.74; 


S.10.85 




Found 


(%): 


C.60.80; 


H.7.17; 


N.4.73; 


S.10.91 



30 



Example 188 



35 Preparation of 3-[(2-mercaptomethyl-4-methylpentanoyl)amino]-5-methylbenzoic acid: 



40 



45 



In the same manner as described in Example 187, there is prepared the title compound, 
m.p.: 193 - 195* C (amorphous) 
IR (KBr; cm" 1 ): 1690, 1650 



Elementary analysis for C15H21 NO3S: 



Calcd. 
Found 



(%): 


C.60.99; 


H.7.17; 


N.4.74; 


(%): 


C.61.16; 


H.7.15; 


N.4.81; 



S,10.85 
10.72 



Example 189 

50 

Preparation of solid solution of 3-{(2-mercaptomethyl-4-methylpentanoyi)amino]-5-methylbenzoic acid with 
glycine: 

ss In the same manner as described in Exampie 87. there is prepared the title compound, 
m.p.: 187 - 189" C (amorphous) 
IR (KBr; cm -1 ): 1710 (weak), 1680. 1650 . 
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Elementary analysis for Ci5H 2 iNO3S«C2H 5 NO2«0.75H 2 O: 



Caicd. 
Found 



(%): 


C.53.18; 


H.7.22; 


N/7.30; 


(%): 


C.53.65; 


H.6.98; 


N.7.67; 



S.8.35 
S.7.92 



Example 190 

70 

Preparation of 3-[(2-mert^tDmethyl-3-phenyipropionyi)arnino]-2 1 6-dirnethylbenzoic acid: 

In the same manner as described In Example 65, there is prepared the title compound, 
m.p.: 180 - 181 * C (amorphous) 
75 IR (KBn cm" 1 ): 1680, 1640 i 





Elementary analysis for CtgHfciNOsS: 


ZQ 


Calcd. 


(%): 


C.66.45; 


H f 6.16; 


N,4.08; 


S.9.34 


Found 


(%): 


C.66.47; 


K5.89; 


N,4.20; 


S,9.07 



25 Example 191 



Preparation of 3-{[2-mercaptomethyi-3-(4-rnethyl phenyl)propionyl]amino3-2-methyibenzoic acid: 

30 In the same manner as described in Example 187, there is prepared the title compound, 
m.p.: 194 - 196* C (amorphous) 
IR (KBr; cm" 1 ): 1690, 1650 



35 


Elementary analysis for Ci 9 H2iN0 3 S: 


Calcd. 


(%): 


C.66.45; 


H,6.16; 


N.4.08; 


S.9.34 




Found 


(%): 


C.66.42; 


H.6.19; 


N.4.15; 


S.9^2 



40 

Example 192 



Preparation of N,N'-[3,3 / <Jithiobis<2^enzyipropionyl)]bis[3-amino^(1-pyrrolidinylmethyl)benzoic acid] (a 
mixture of diastereomers): 

3-[(2-Acetylthiomethyl-3-phenylpropionyl)amino]^(1-pyrrolidinylmethyl)benzoic acid (compound of Ex- 
ample 179) (0.2 g) Is dissolved in 1N aqueous sodium hydroxide solution 1 ml), and the mixture is stirred at 
room temperature for 30 minutes. The reaction mixture is neutralized with 10 % hydrochloric acid and 
purified by a medium pressure column chromatography with CHP-20P (eluant, water-acetonitrile). The 
fractions containing the desired compound are collected and concentrated into dryness to give the title 
compound (0.1 g). 
m.p.: 1 13 - 116* C (amorphous) 
IR (KBn cm" 1 ): 1680. 1600 
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B mentary analysis for C44HsoN40sS2«0.75H20: 



(%): 


C.65.36; 


H f 6.42; 


N.6.93; 


(%): 


C.65.08; 


H f 6.46; 


N.6.76; 



Calcd. 
Found 



S.7.93 
S.8.13 



Example 193 



Preparation of N,N -£3,3 <Jithiobls(2-benzyipropionyl)]bis(3-amino-4-dimethylaminomethytbenzoi^ acid) (a 
mixture of diastereomers): 

In the same manner as described in Example 192, there is prepared the title compound, 
m.p.: 115-118*C (amorphous) 
IR (KBn cm- 1 ): 1680, 1600 



20 



Elementary analysis for C*oH+gN40gS2«0.5H20: 



Calcd. 


(%): 


C63.89; 


H,6.30; 


N.7.45; 


S,&53 


Found 


<%): 


C63.86; 


H.6.43; 


N.7.49; 


S.8.28 



k Example 194 



Preparation of 34(3-mercapto-2-benzylbutanoyl)amino]benzoic acid (a mixture of diastereomers): 



(1 ) Methyl 2-acetyl-3-phenylpropionate (60 g) is dissolved in methanol (300 mi), and thereto is added 
portionwise sodium boro hydride (2.9 g) with stirring under ice cooling, and the mixture is stirred under ice 
| cooling from 2 hours. The reaction mixture is adjusted to pH 1 with 10 % hydrochloric acid, and methanol is 

r distilled off under reduced pressure. The residue is extracted with ethyi acetate. The extract is washed with 

^ 35 diluted aqueous sodium hydrogen carbonate solution and saturated aqueous sodium chloride solution, dried 

over anhydrous sodium sulfate, and ethyi acetate is distilled off under reduced pressure to give methyl 2-(1- 
hydroxyethyl)-3-phenylpropionate (60.4 g). 
IR (film: cm" 1 ): 3400 (broad), 1730 

<2) The compound prepared in the above (1) (60 g) is dissolved in dioxane (240 ml) and thereto is 
40 added 6N aqueous sodium hydroxide solution (62 mi) with stirring under ice cooling, and the mixture is 
stirred at room temperature for one hour. The reaction mixture is adjusted to pH 1 with 10 % hydrochloric 
acid, and dioxane is distilled off under reduced pressure, and the residue is extracted with ethyl acetate. 
The extract is washed with diluted aqueous sodium hydrogen carbonate solution and saturated aqueous 
sodium chloride solution, dried over anhydrous sodium sulfate, and ethyl acetate is distilled off under 
45 reduced pressure to give 2-(1-hydroxyethyl)-3-phenylpropionic acid (54.3 g), 
IR (KBr; cm" 1 ): 1700 

(3) The compound prepared in the above (2) (5 g) and ethyl 3-aminobenzoate (4.3 g) are suspended 
in dichloromethane (25 ml), and thereto is added EDOHCl (4.9 g). The mixture is stirred at room 
temperature for one hour. The reaction mixture is diluted with dichloromethane and washed with 10 % 
so hydrochloric acid, diluted aqueous sodium hydrogen carbonate solution and saturated aqueous sodium 
chioride solution in this order, dried over anhydrous sodium sulfate, and dichloromethane is distiiled off 
under reduced pressure. The residue is dissolved in dichloromethane (25 ml) and thereto is added 
triethylamine (3.5 g) and further added dropwise methanesulfonyl chloride (3.9 g) with stirring under ice 
cooling, and the mixture is stirred at room temperature for one hour. The reaction mixture is diluted with 
55 dichloromethane and washed with 10 % hydrochloric acid, diluted aqueous sodium hydrogen carbonate 
■ solution and saturated aqueous sodium chloride solution in this order, dri d over anhydrous sodium sulfate, 
and dichioromethane is distilled off under reduced pressure. Th residue is dissolved in ethanol (100 ml) 
and ther to is added potassium thioacetate (3.2 g), and th mixture is refluxed for 48 hours. Ethanol is 
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distilled off under reduced pressur , and th residue is extracted with ethyl acetate. The extract is washed 
with 10 % hydrochloric acid, dilut d aqueous sodium hydrogen carbonate solution and saturated aqueous 
sodium chlorid solution in this order, and thyl acetat is distilled off under reduced pressure. Th residue 
is dissolved in acetonitrile and purified by a medium pressure column chromatography with CHP-20P 

s (eluant, water-acetonitriie). The fractions containing the desired compound are collected and concentrated 
into dryness under reduced pressure to give ethyl 3-{{3-acetylthio-2-benzylbutanoyi)amino]ben2oate (1.4 g). 
IR (film; cm"): 1720, 1690, 1660 

(4) The compound prepared in the above (3) (0.9 g) is dissolved in dioxane (9 ml), and thereto is 
added 1 N aqueous sodium hydroxide solution (7.3 mi) with stirring under ice cooling, and the mixture is 

10 stirred at room temperature for one hour under nitrogen. The mixture is adjusted to pH 1 with 10 % 
hydrochloric acid. Dioxane Is distilled off under reduced pressure, and the residue is extracted with ethyl 
acetate. The extract is washed with saturated aqueous sodium chloride solution and dried over anhydrous 
sodium sulfate, and then ethyl acetate is distilled off under reduced pressure. The residue is dissolved in 
acetonitrile and purified by a medium pressure column chromatography with CHP-20P (eluant, water- 

rs acetonitrile). The fractions containing the desired compound are collected and concentrated into dryness 
under reduced pressure to give the title compound (0.4 g). 
m.p.: 192 - 196* C (amorphous) 
IR (KBn cm" 1 ): 1690, 1650, 1590 



20 


Elementary analysis for CtaHisNOaS: 




CaJcd. 


(%): 


C.65.63; 


H.5.81; 


N,4.25; 


S.9.73 




Found 


(%): 


C.65.42; 


H.5.75; 


N,4.30; 


S.9.68 



25 



Example 195 



Preparation of 3-[(3-acetyithio-2-benzylbutanoyl)amino]benzoic acid (a mixture of diastereomers): 

3-{(3-Mercapto-2-benzylbutanoyi)amino]benzoic acid (compound of Example 194) (1.7 g) is suspended 
in dichloromethane (17 ml), and thereto is added triethylamine (0.52 g)with stirring under ice cooling. To the 
mixture are further added dropwise acetyl chloride (0.51 g) and triethylamine (0.52 g) simultaneously, and 
the mixture is stirred at room temperature for one hour. The reaction mixture is diluted with dich- 
loromethane and washed with 10 % hydrochloric acid and saturated aqueous sodium chloride solution and 
dried over anhydrous sodium sulfate, and then dichloromethane is distilled off under reduced pressure. The 
residue is dissolved in acetonitrile and purified by a medium pressure column chromatography with CHP- 
20P (eluant. water-acetonitrile). The fractions containing the desired compound are collected and con- 
centrated into dryness under reduced pressure to give the title compound (0.6 g). 
m.p,: 180 - 182 # C (amorphous) 
IR (KBn cm" 1 ): 1680, 1650 



45 


Elementary analysis for C2oH 2 iNO*S: 




Calcd. 


(%): 


C.64.67; 


H.5.70; 


N.3.77; 


S.8.63 




Found 


(%): 


C64.37; 


H.5.68; 


N.3.80; 


S.8.75 



50 



55 
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Claims 

1 . An N-substituted mercaptopropanamide derivatives of the formula: 

R 2 
I 2 
W CH 2 



I I 

R 1 -CH-CH-CONH-X-R 3 ( I ) 



70 



wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an alkyl or an aralkyl, R2 is an aryl which may optionally have substituent(s), a heterocyclic 
group which may optionally have substituent(s), or an alkyl which may optionally have substituent(s), X is a 
75 cycloalkyiene, a cycloaJkylidene, or a phenylene which may optionally have substituent(s) or may optionally 
be fused with other ring, and R3 is carboxyl or a group convertible into carboxyi when cleaved within the 
biobody, or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein X is a (C1-C4) alkyl-substituted phenylene or 
unsubstltuted phenylene. 

20 3. The compound according to claim 1 , wherein Hi is mercapto or acetylthio, W is hydrogen atom, Ra 
is phenyl or isopropyl, and R3 is carboxyl. 

4. The compound according to claim 1, which is 3-[(2-acetyIthiomethyl-3-phenylpropipnyl)amino3-5- 
y methyibenzoic acid. 

•j 5. The compound according to claim 1, which is 3-[(2-mercaptomethyi-3-phenylpropionyl)amino3-5- 

f 25 methyibenzoic acid. 

' 6. The compound according to claim 1, which is 3-[(2-acetylthiomethyl-3-phenylpropionyl)aminoI-2- 

\ methyibenzoic acid. 

t 7. The compound according to claim t, which is 3-{(2-mercaptomethyi-3-phenylpropionyl)amino]-2- 

P' methyibenzoic acid. 

. 30 8. The compound according to claim 1, which is 3-[(2-acetyithiomethyl-3-phenylpropionyl)amino]-5- 

| ethylbenzoic acid. 

9. The compound according to claim 1, which is 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5- 
ethylbenzoic acid. 

10: The compound according to claim 1, which is 3-[(2-acetylthiomethyl-4-methylpentanoyl)amino]-2- 
35 methyibenzoic acid. 

11. The compound according to claim 1, which is 3-[(2-acetylthlomethyl-4-methylpentanoyl)amino3-5- 
methyibenzoic acid. 

12. The compound according to claim 1, which is 3-[(2-mercaptomethyl-4-methylpentanoyl)amino]- 
benzoic acid. 

40 13. The compound according to claim 1 t which is 3-[(2-mercaptomethyl-4-methylpentanoyl)amino]-2- 
methylbenzoic acid. 

14. A solid solution of an N-substituted mercaptopropanamide derivative of the formula: 

R 2 

45 I 

I I 2 

R 1 -CH-CH-CONH-X-R 3 ( I ) 



so 

wherein R1 is mercapto or a group convertible Into mercapto when cleaved within the biobody, W is 
hydrogen atom, an alkyl or an aralkyl, R2 is an aryl which may optionally have substituent(s) t a heterocyclic 
group which may optionally have substituent(s), or an alkyl which may optionally have substituent(s), X is a 
cycioalkylene, a cycioaikylidene, or a phenylene which may optionally have substituent(s) or may optionally 
5S be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 
biobody, with an amino acid. 

15. Th solid solution according to claim 14, wherein the amino acid is glycine. 
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16. The solid solution according to claim 14, wherein X is a (C1-C4) alkyl-substituted phenylene or 
unsubstituted ph nylen . 

17. The solid solution according to claim 14, wherein R1 is mercapto or acetylthio, W is hydrogen atom, 
R2 is phenyl, and Ra is carboxyl. 

5 18. The solid solution according to claim 14, which is a solid solution of 3-[(2-mercaptomethyl-3- 
phenylpropionyf)amino]benzoic acid with glycine. 

19. The solid solution according to claim 14, which is a solid solution of 3-[(2-acetylthiomethyl-3- 
phenylpropionyl)amino]-5-ethylbenzoic acid with glycine. 

20. The solid solution according to claim 14, which is a solid solution of 3-{(2-mercaptomethyl-3- 
10 phenylpropiony()amino]-2-rnethylbenzoic acid with glycine. 

21. The solid solution according to claim 14, which is a solid solution of 3-{(2-mercaptomethy!-3- 
phenylpropionyl)amino]-5-methyibenzoic acid with glycine. 

22. A pharmaceutical composition for the treatment of mild to moderate pain, which comprises an 
effective amount of the compound as set forth in claim 1 in admixture with a pharmaceutical ly acceptable 

is carrier or diluent. 

23. A pharmaceutical composition for the treatment of pain, which comprises an effective amount of the 
solid solution as set forth in claim 14 in admixture with a pharmaceutically acceptable carrier or diluent. 

24. A method for. the treatment of mild to moderate pain, which comprising administering an effective 
amount of the compound as set forth in claim 1 to patients suffering from the pain. 

20 25. A method for the treatment of mild to moderate pain, which comprising adminstering an effective 
amount of the solid solution as set forth in claim 14 to patients suffering from the pain. 
26. A process for preparing the compound as set forth in claim 1, which comprising 
(1) reacting a compound of the formula: 
H 2 N-X-R 3 (II) 

25 wherein X and R3 as defined in claim 1 with a compound of the formula: 

?2 



30 



45 



50 



W CH 2 



Rj^-CH-CH-COOH (III) 



wherein Ri , R2 and W are as defined in claim 1, or a reactive derivative thereof, or 
(2) reacting a compound of the formula: 

R 2 
I 

I i 2 

CH=CH-CONH-X-R 3 ( IV ) 



wherein R 2 , W, X and Ra are as defined in claim 1, or a compound of the formula: 

T f » 

B-CH-CH-CONH-X-Ro (V) 



wherein B is a reacative group, and R2. W, X and R3 as defined in claim 1, with a compound of the formula: 
Ri-H (VI). 

wherein R1 as defined in claim 1 , or 

(3) in case of the compound (I) wherein R3 is a group convertible into carboxyl when cleaved in the 
biobody, reacting a compound of the formula: 
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*2 



W CH 5 

s R^CH-CH-CONH-X-COOH ( VII ) 

wherein Ri . R2, W and X are as defined in claim 1, or a reactive derivative thereof with a compound of the 
formula: 
io R7-OH (VIII) 

wherein R7 js a cycloaikyl, a cycloalkyl-alkyl, an alkoxycarbonylalkyl, an N-substituted or unsubstituted 
aminocarbonyiaikyl, an acyloxyaJkyl, a substituted or unsubstituted aJkyi, an aikoxycarbonyi. or an aryl, 
aralkyl. aryloxyaikyi, heterocyclic group, heterocyciic group-substituted aikyl, heterocyclic amidoalkyl, or 
benzene-fused lactonyl, these ring-containing groups having optionally substituent(s), or an N-substituted or 
75 unsubstituted amtnocarbonyl, or with a compound of the formula: 
R 3 -NH 2 (IX) 

wherein Rs is a residue of natural amino acids which may optionally be esterified. 

27. A process for preparing the solid solution as set forth in claim 14, which comprises mixing a 
20 solution of the compound as set forth fn claim 1 in a solvent and a solution of an amino acid in a solvent 

and tyophilizmg the mixture. 

28. Use of the compounds as set forth in claim 1 for the treatment of mild to moderate pain. 



25 Claims for the following Contracting State: GR 

1 . An N-substituted mercaptopropanamide derivatives of the formula: 



30 



35 



I 

W CH 2 



I I 

R^-CH-CH-CONE— X—R3 { I ) 



wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an aikyl or an aralkyl, R 2 is an aryl which may optionally have substituent<s), a heterocyclic 
group which may optionally have substituent(s), or an aJkyl which may optionally have substftuent(s), X is a 
cycloalkyiene, a cycloalkylidene, or a phenylene which may optionally have substituent(s) or may optionally 
40 be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 
biobody, or a salt thereof. 

2. The compound according to claim 1, wherein X is a (C1-C4) alkyl-substituted phenylene or 
unsubstituted phenylene. 

3. The compound according to claim 1 . wherein R1 is mercapto or acetyfthio, W is hydrogen atom, R2 
45 is phenyl or isopropyl, and R3 is carboxyl. 

4. The compound according to claim 1, which is 3-[(2-acetylthiomethyl-3-phenylpropionyl)amino]-5- 
methylbenzoic acid. 

5. The compound according to claim 1, which is 34(2-mercaptomethyl-3-phenylpropionyl)amino]-5- 
rnethyibenzoic acid. 

5Q 6. The compound according to claim 1, which is 3-[(2-acetylthiomethyl-3-phenylpropionyl)amino]-2- 
methyibenzoic acid. 

7. The compound according to claim 1, which is 3-[(2-mercaptomethyl-3-phenylpropionyi)aminoJ-2- 
methylbenzoic acid. 

8. The compound according to claim 1, which is 3-{(2-acetylthiomethyl-3-phenylpropionyl)amino]-5- 
55 ethylbenzoic acid. 

9. Th compound according to claim 1, which is 3-[(2-mercaptomethyl-3-phenylpropionyl)amino]-5- 
ethy (benzoic acid. 
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10. Th compound according to claim 1, which is 3-[(2-acetylthiomethy(-4-methyfpentanoyl)aminoI-2- 
methylbenzoic acid. 

11. The compound according to claim 1, which is 3-{(2-ac tylthiomethyl-4-methylpentanoyi)amino]-5- 
methylbenzoic acid. 

12. The compound according to claim 1, which is 3-[(2-mercaptDmethyl-4-methylpentanoyl)amino]- 
benzoic acid. 

13. The compound according to claim 1, which is 3-{(2-mercaptomethyi-4-methylpentanoyl)amino]-2- 
methylbenzoic acid. 

1 4. A solid solution of an N-substituted mercaptopropanamide derivative of the formula: 

R 1 -CH-CH-CONH-X-R 3 ( I ) 

wherein Ri is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 
hydrogen atom, an aikyl or an araikyl, R2 is an aryl which may optionally have substituent(s), a heterocyclic 
group which may optionally have substituent(s), or an alkyl which may optionally have substituent(s), X is a 
cycloalkylene, a cycloalkylidene, or a phenylene which may optionally have substituent(s) or may optionally 
be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 
biobody, with an amino acid. 

15. The solid solution according to claim 14, wherein the amino acid is glycine. 

16. The solid solution according to claim 14, wherein X is a (C1-C4) alkyi-substituted phenylene or 
unsubstituted phenylene. 

17. The solid solution according to claim 14, wherein R1 is mercapto or acetylthio, W is hydrogen atom, 
R2 is phenyl, and R3 is carboxyl. 

18. The solid solution according to claim 14, which is a solid solution of 3-[(2-mercaptomethyl-3- 
phenylpropionyl)amino]benzoic acid with glycine. 

19. The solid solution according to claim 14, which is a solid solution of 3-[(2-acetyHhiomethyl-3- 
phenylpropionyl)amino]-5-ethyIbenzotc acid with glycine. 

20. The solid solution according to claim 14, which is a solid solution of 3-{(2-mercaptomethyl-3- 
phenylpropionyl)amino]-2-methylbenzoic acid with glycine. 

21. The solid solution according to claim 14, which is a solid solution of 3-{<2-mercaptomethyl-3- 
phenylpropionyl)amino}-5-rnethylbenzoic acid with glycine. 

22. A process for preparing the compound as set forth in claim 1 , which comprising 
(1) reacting a compound of the formula: 

H 2 N-X-R 3 (II) 

wherein X and R3 as defined in claim 1 with a compound of the formula: 

R 2 
I 

I I 2 

R^CH-CH-COOH (HI) 



wherein R1 , R 2 and W are as defined in claim 1 , or a reactive derivative thereof, or 
(2) reacting a compound of the formula: 

T 2 

W CH 2 



CH=CH-CONH-X-R 3 ( IV) 
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wherein R 2 , W, X and R3 are as defined in claim 1 , or a compound of the formula: 

* 2 

s W CH 2 

I I 

B-CH-CH-CONH-X-R3 ( V ) 

10 wherein B is a reacative group, and R2, W f X and R 3 as defined in claim 1, with a compound of the formula: 
Ri-H (VI) 

wherein R1 as defined in claim 1, or 

(3) in case of the compound (I) wherein Ra is a group convertible into carboxyl when cleaved in the 
biobody, reacting a compound of the formula: 

75 

I 

W CH 9 
II 2 

20 Ri-CH-CH-CONH-X-COOH (VII) 

wherein Ri, R2, W and X are as defined in claim 1. or a reactive derivative thereof with a compound of the 
formula: 

25 R7-OH (VIII) 

wherein R 7 is a cycloaikyl, a cycloaikyl-aikyl. an alkoxycarbonylaikyl, an N-substituted or unsubstituted 
aminocarbonylaikyl, an acyioxyalkyl. a substituted or unsubstituted aikyl, an aikoxycarbonyl, or an aryl t 
aralkyi, aryloxyaikyl, heterocyclic group, heterocyclic group-substituted aikyl, heterocyclic amidoalkyi, or 
benzene-fused lactonyi, these ring-containing groups having optionally substituent(s), or an N-substituted or 
30 unsubstituted aminocarbonyl, or with a compound of the formula: 
R 8 -NH 2 <fX) 

wherein Rg is a residue of natural amino acids which may optionally be esterifled. 

23. A process for preparing the solid solution as set forth in claim 14, which comprises mixing a 
35 solution of the compound as set forth in claim 1 in a solvent and a solution of an amino acid in a solvent 
and iyophiiizing the mixture. 

Claims for the following Contracting State: ES 

1 . A process for preparing a N-substituted mercaptopropanamide derivative of the formula: 

R 2 



45 1 1 2 



! 

a 
I 

R1-CH-CH-CONH-X-R3 ( x ) 



50 wherein Rn is mercapto or a group convertible into mercapto when cleaved within the biobody, W Is 
hydrogen atom, an aikyi or an arafkyl, R a is an aryl which may optionally have substituent(s) f a heterocyclic 
group which may optionally have substituent(s), or an aikyl which may optionally have substituent(s), X is a 
cycioalkyiene, a cycloalkyiidene, or a phenylene which may optionally have substituent(s) or may optionally 
be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 

5g biobody, or a pharmaceutical^ acceptable salt/thereof, comprising 
(1) reacting a compound of the formula: 
H2N-X-R3 (II) 

wherein X and R3 as d fined above with a compound of the formula: 
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R 2 



^-CH-CH-COOH (IIJ) 

wherein R lt Ffe and W are as defined above, or a reactive derivative thereof, or 
(2) reacting a compound of the formula: 



10 

R 



2 



! I 2 

is CH=CH-CONH-X-R 3 



(IV) 



wherein R 2) W, X and R 3 are as defined above, or a compound of the formula: 

I 2 



25 



i r 2 

b-ch-ch-conh-x-h3 



.herein Bis a reacative group, and R , w, X and R, as defined above, with a compound of the formula: 
wherein Ri as defined above, or 
30 bio l^ZZtlZT * ^ 3 W ~~ * heaved in the 



?2 



40 



45 



35 W CH 9 

• I I • 

Ri-CH-CH-CONH-X-COOH {V H) 

vvhej H„ R, W and X are as defined above, or a reactive derivative thereof with a compound of the 
R7-OH (VIII) 

N-^ted or .subbed 

unsubst^ed ^0°.^^^^^ °' " - 

Hs-Nhfe (IX) 

wherein Rj is a residue of natural amino acids which may optionally be esterified. 
phenZ^«L2^r Mn 01 C ° mP0UndS *"* X fe 3 < C " C '> ^'«ed 

-iSZSSd! Pr ° dUCti0n ° f ** ^-acetyimiomethy^henylpropiony,)- 

-ni ^ *T Pr ° dUCti0n ° f *» "*"•»»* ^a-mercaptomethyi^nenyipropionyl, 
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6. The process of claim 1 for the production of the compound 3-[(2-acetylthiomethyl-3-phenylpropionyl)- 
amino]-2-rnethylbenzoic acid. 

7. The process of claim 1 for the production of the compound 3-[(2-mercaptomethyl-3-phenylpropionyl)- 
amino]-2-methylbenzoic acid. 

s 8. The process of claim 1 for the production of the compound 3-{(2-acetyfthiomethyl-3-phenylpropionyl)- 
amino]-5-ethylbenzoic acid. 

9. The process of ciaim 1 for the production of the compound 3-[(2-mercaptomethyi-3-phenylpropionyl)- 
amino]-5-ethyibenzoic acid. 

10. The process of claim 1 for the production of the compound 3-[(2-acety|thiomethyi-4-methylpen- 
io tanoyl)amino]-2-methylbenzoic acid. 

11. The process of claim 1 for the production of the compound 3-{(2-acetylthiomethyi-4-methyfpen- 
tanoyl)amino]-5-methylbenzoic acid. 

12. The process of claim 1 for the production of the compound 3-[(2-mercaptomethyl-4-methylpen- 
tanoyl)amino]-benzoic acid. 

75 13. The process of claim 1 for the production of the compound 3-[(2-mercaptomethy!-4-methylpen- 
tanoyl)amino]-2-methylbenzoic acid. 

14. A process for preparing a solid solution of a N-substituted mercaptopropanamide derivative of the 
formula: 



R x -CH-CH-CONH-X-R 3 ( 1 ) 

' wherein R1 is mercapto or a group convertible into mercapto when cleaved within the biobody, W is 

■ hydrogen atom, an aikyl or an aratkyl, R 2 is an aryl which may optionally have substituent(s), a heterocyclic 

group which may optionally have substituent(s), or an aikyl which may optionally have substituent(s), X is a 
' 30 cycioaikylene, a cycloalkylidene, or a phenytene which may optionally have substituent(s) or may optionally 

^ be fused with other ring, and R3 is carboxyl or a group convertible into carboxyl when cleaved within the 

£ biobody, with an amino acid. 

15. The process of claim 14 for the production of a solid solution wherein the amino acid is glycine, 
r 16. The process of claim 14 for the production of a solid solution wherein X is a (C1-C4) alkyl- 

jf 35 substituted phenylene or unsubstituted phenylene. 

. 17. The process of claim 14 for the production of a solid solution wherein Ri is mercapto or acetylthio, 

W is hydrogen atom, R 2 is phenyl, and Ra is carboxyl. 

18. The process of claim 14 for the production of the solid solution of 3-{<2-mercaptomethyl-3-phenyl 
propionyl)amino]benzoic acid with glycine. 
40 19. The process of claim 14 for the production of the solid solution of 3-[(2-acetylthiomethyl-3- 
phenylpropionyl)amino]-5-ethylbenzoic acid with glycine. 

20. The process of ciaim 14 for the production of the solid solution of 3-[{2-mercaptomethyl-3- 
phenylpropionyl)amino]-2-methylbenzoic acid with giycine. 

21. The process of claim 14 for the production of the solid solution of 3-[{2-mercaptomethyl-3- 
4Q phenyIpropionyi)amino]-5-methylbenzoic acid with glycine. 
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be fused with oth r ring, and FU is carboxyl or a group convertible into carboxy I when cl aved within the 
biobody, or a pharmaceutical^ acceptable salt thereof, and a solid solution of said N-substituted mercap- 
topropanamide derivative with an amino acid, which have excellent enkephalinase inhibitory activity and are 
useful for the treatment of mild to moderate pain, and a pharmaceutical composition containing said 
compounds as an active ingredient and processes for preparing these compounds. 
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